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From: Maier, Brent
To: yvette_martinez@boxer.senate.gov; Maurice Lyles (maurice_lyles@boxer.senate.gov); Hamilton Cloud


 (hamilton.cloud@mail.house.gov); sabiha_khan@feinstein.senate.gov
Cc: Yogi, David; Barton, Dana; Lyons, John; Sanchez, Yolanda; Wetmore, Cynthia; Mogharabi, Nahal; LEONIDO-


JOHN, STEVEN; Keener, Bill
Subject: Montrose/Del Amo: Additional Figures for Congressional Briefing
Date: Thursday, March 05, 2015 12:04:28 PM
Attachments: Del Amo & Montrose Congressional Briefing 3.5.2015.ppt


Dear Colleagues:
 
My Superfund Division colleague, David Yogi, asked me to send along the attached
 PowerPoint material in advance of today’s briefing at 3:30pm. We look forward to talking
 with you.
 
Regards,
 
Brent Maier
Congressional Liaison
U.S. Environmental Protection Agency, Region IX
75 Hawthorne St. (OPA-3)
San Francisco, CA 94105
Ph: 415.947.4256
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Nearest Water Supply Wells





	





Note: larger map scale





The nearest municipal supply wells are about .5 to 1 mile downgradient of the leading edge of the chlorobenzene plume in the Middle Bellflower.  However these wells are screened primarily in the Silverado aquifer.  Though some are screened in the Lynwood.
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From: Mike.Grigorieff@CH2M.com
To: Wetmore, Cynthia
Subject: RE: if you have these documents handy - can you send to me?
Date: Monday, April 27, 2015 5:20:32 PM
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Here is the Preliminary Design Criteria Report—see 1st attachment.
 
I sent you the “Revised” Basis of Design Report earlier today. If you wanted the Preliminary Basis of


 Design Report—I also attached this—see 2nd attachment.
 
Mike
Mike Grigorieff, P.E.
Senior Technologist
Industrial Systems Water & Process


 
CH2M HILL
6 Hutton Centre Dr., Suite 700
Santa Ana, CA 92707
PH  714.435.6306
Fax  714.424.2052
Mgrigori@ch2m.com


 
 
 


From: Grigorieff, Mike/SCO 
Sent: Monday, April 27, 2015 2:00 PM
To: 'Wetmore, Cynthia'
Subject: RE: if you have these documents handy - can you send to me?
 
Here is one of them….will look for the other.
 
Mike
Mike Grigorieff, P.E.
Senior Technologist
Industrial Systems Water & Process


 
CH2M HILL
6 Hutton Centre Dr., Suite 700
Santa Ana, CA 92707
PH  714.435.6306
Fax  714.424.2052
Mgrigori@ch2m.com
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Preliminary Design Criteria Report and Preliminary Basis of Design
Report
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1. INTRODUCTION 



This Preliminary Design Criteria Report has been prepared on behalf of Montrose 
Chemical Corporation of California (Montrose) and presents the criteria for design of 
the groundwater remedy set forth in the following documents: 



• Record of Decision for Dual Site Groundwater Operable Unit; Montrose 
Chemical and Del Amo Superfund Sites (ROD) (EPA, 1999); and 



• Model Development and Remedial Wellfield Optimization Report; Dual Site 
Groundwater Remedial Operable Unit Remedial Design; Montrose 
Chemical and Del Amo Superfund Sites (RD Model Report) (CH2M Hill, 
2008a). 



This Preliminary Design Criteria Report specifically addresses the requirements of the 
Statement of Work for Unilateral Administrative Order Dual Site Groundwater 
Operable Unit Remedial Design (Statement of Work - SOW) (EPA, 2008).  This report 
is submitted to fulfill the requirements of Montrose under the UAO.  As stated in 
Section 4.1 of the SOW: 



 “Each of the Respondents shall be individually responsible for performing its 
own version of the work under this task, unless the work is specifically 
assigned to one respondent by the text below.” 



In accordance with this statement, Montrose will address the contaminants associated 
with its portion of the Dual Site in this Preliminary Design Criteria Report.  No further 
reference to the Dual Site will be made in this report after this introductory section.  



This Preliminary Design Criteria Report was developed consistent with applicable EPA 
guidance documents including: 



• Guidance for Scoping the Remedial Design (EPA, 1995a); 



• Remedial Design/Remedial Action Handbook (EPA, 1995b); and 



• Guidance on EPA Oversight of Remedial Designs and Remedial Actions 
Performed by Potentially Responsible Parties (EPA, 1990). 
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1.1 Project Setting  



From 1947 to 1982 Montrose manufactured dichlorodiphenyltrichloroethane (DDT) at a 
facility located on a 13-acre property located at 20201 Normandie Avenue in the City of 
Los Angeles, CA (with a mailing address in Torrance, CA) (the property) (Figure 1).  
The property and the extent of contaminants associated with the property are 
collectively referred to as the “Site”.  The Site lies within the cities of Carson, Gardena 
and Torrance.  The groundwater contamination associated with the Site extends over an 
area varying widely with the depth of the various affected water-bearing units.  
Generally, the contaminant plume extends laterally over an area extending 
approximately 1.3 miles in length and about 1 mile wide, with Site-related chemicals 
present through the Gage aquifer unit. 



The property itself is accessible by city streets in the area and Interstates 405 and 110 
and is bounded by the Union Pacific Railroad right-of-way and Normandie Avenue to 
the east; Jones Chemical Company and a right-of-way owned by the Los Angeles 
Department of Water and Power to the south; former Boeing Corporation to the north; 
and Frito-Lay to the west.  Following plant closure in 1982, the property was cleared 
and capped with asphalt.  Water service is available through a metered line located at 
the northeast corner of the property.  Electrical and telephone services are not currently 
available at the property. 



1.2 Contaminant Distribution 



As specified in the ROD (EPA, 1999) and the RD Model Report (CH2M Hill, 2008b), 
the contaminants of concern at the Dual Site are chlorobenzene, benzene, and 
trichloroethylene (TCE).  Since Montrose is not the responsible party for the benzene 
and TCE plumes, the remedial design proposed herein does not specifically address 
extraction and treatment of benzene or TCE.1  Prevention of the adverse migration of 
TCE and benzene, however, will be considered in design. 



The ROD (EPA, 1999) defines the chlorobenzene plume to include all areas of the Dual 
Site where chlorobenzene has been detected in the groundwater above in-situ 
groundwater standards (ISGSs).  This plume includes the other contaminants that are 
commingled with chlorobenzene, including benzene, TCE, perchloroethylene (PCE), 
and other contaminants that may be present.  The chlorobenzene plume is present above 
                                                 
1 With respect to injection, however, existing injection well G-IW-2 and planned injection well G-IW-4, 
located within the Del Amo benzene plume, are required to reverse the downward gradient between the 
middle Bellflower C sand (MBFC) and the Gage aquifer (Gage) in order to prevent the vertical migration 
of benzene into the Gage and to ensure containment within the MBFC.   
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ISGSs in the Middle Bellflower B Sand (MBFB Sand), the Middle Bellflower C Sand 
(MBFC Sand), the Lower Bellflower aquitard (LBF), and the Gage. 



Another groundwater contaminant associated with the Site is para-chlorobenzene 
sulfonic acid (pCBSA), a by-product of the DDT manufacturing process.  The ROD 
establishes a re-injection standard of 25,000 µg/L for pCBSA, along with sampling and 
institutional controls.  The ROD does not assign an ISGS for pCBSA, and the SOW 
does not explicitly discuss pCBSA treatment.  However, the treatment of pCBSA to the 
re-injection standard is included in the remedial design and in the operational 
specifications that will be addressed as part of the remedial design. 



1.3 Selected Remedial Action 



The ROD specifies a remedial action that provides both contaminant containment and 
volume reduction of the chlorobenzene plume exceeding the ISGSs.  The ROD also 
requires the prevention of adverse migration of contaminants laterally and vertically.  
As noted previously, pCBSA is not subject to these requirements.   



The RD modeling showed that hydraulic extraction is required for chlorobenzene.  The 
RD modeling indicated that benzene containment can be achieved without hydraulic 
containment through natural attenuation (CH2M Hill, 2008b).   



Containment of dissolved-phase VOCs, including chlorobenzene, will be achieved by 
utilizing hydraulic extraction of groundwater from extraction wells to mitigate 
contaminant migration.  The extracted groundwater will be treated and re-injected into 
the aquifers through injection wells.  The wellfield and relative pumping rates of the 
wells will be optimized to limit the lateral and vertical migration of contaminants and to 
maximize contamination containment.  This optimization will be conducted in 
accordance with the requirements and provisions of the ROD. 



The treatment plan for chemicals of concern is discussed in Section 2 of this report.  
Additional details regarding the selected remedy are provided in Section 3.   



1.4 Remedial Requirements 



The ROD included selection of a remedy for the dissolved-phase contamination.  The 
selected remedy was further refined by the RD modeling conducted by EPA subsequent 
to issuance of the ROD (CH2M Hill, 2008b).  As specified in the RD model report, the 
requirements most critical to the remedial design are as follows: 



• Initial pumping rate greater than 700 gallons per minute (gpm); 
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• Indefinite containment of contaminants presently within a zone which the 
ROD refers to as the “Containment Zone” (“CZ”); 



• Containment of the overall distribution of Dual Site contaminants; 



• Reduction of the volume of water with concentrations of contaminants above 
drinking water standards to zero, progress toward which is required within 
defined timeframes; 



• Limitation of adverse migration of significant volumes of contaminants, 
either as concentrations in the dissolved phase, or non-aqueous phase 
liquids, especially to hydrostratigraphic layers lying below the present 
contamination; to this end, wells and pumping are required to reverse or 
otherwise control downward gradients; and 



• Optimization of groundwater extraction as the contaminant plume shrinks, 
from newly-clean areas of the plume to remaining contaminated areas, so as 
to expedite overall cleanup and maximize efficiency. 



Certain of these requirements were considered “hard remediation targets” during the 
RD modeling process; these targets are required to be met by the remedial wellfield 
(CH2M Hill, 2008b).  Other requirements were considered “soft remediation targets”; 
these targets must only be met to the extent they do not interfere with the hard 
remediation targets.  The focus of the optimization process was to develop a wellfield 
that would fulfill the ROD requirements and design objectives with a sufficient degree 
of certainty, and in a manner sufficiently robust to succeed even if actual Site conditions 
differ from those assumed, or if Site conditions change in the future.  Another goal of 
the optimization process was to achieve these requirements and objectives in the most 
cost-effective manner.  The remedial design will be based upon the results of the 
wellfield optimization process (CH2M Hill, 2008b).   
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2. TREATMENT PLAN 



The treatment plan will involve the treatment of VOCs, pCBSA, and arsenic.  Other 
compounds identified as requiring treatment in one, or more, of the extraction wells 
based on the above influent groundwater quality projections include:  



• Semi-volatile organic compounds (SVOCs), such as 2-methylnaphthalene; 
and 



• Pesticides, such as alpha-benzenehexachloride (BHC) and beta-BHC. 



Montrose shortly will submit a technical memorandum to EPA describing the treatment 
plan (Geosyntec, in process).  As set forth in that document, the treatment plan will 
include the following treatment processes (Figure 2): 



• Treatment of VOCs, SVOCs and pesticides using liquid-phase granular 
activated carbon (LGAC).   



• pCBSA treatment using the advanced oxidation process, HiPOx™, a 
technology supplied by Applied Process Technology, Inc. (APT) which 
oxidizes contaminants in water by using ozone and hydrogen peroxide. 



• Arsenic treatment of groundwater flow from two extraction wells, MBFB-
EW-1 and UBA-EW-2, using either sorption or catalyzed 
precipitation/filtration.  



In addition to the treatment processes described in the technical memorandum, filtration 
of treated groundwater will be required prior to re-injection.  Also, the treatment system 
will be provided with ancillary systems to handle water generated during carbon 
changeouts, carbon backwashing, and rainwater falling in the treatment system 
compound. 



2.1.1 Pretreatment Requirements 



No pretreatment is currently expected to be required prior to the treatment system.  It is 
possible, however, that the treatment system may require prefiltration of the 
groundwater influent stream.  Such a requirement will be evaluated based on the results 
of the supplemental groundwater monitoring program. 
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2.1.2 VOC, SVOC and Pesticide Treatment  



The treatment technology for VOCs, SVOCs and pesticides is LGAC.  The 
recommended LGAC configuration includes three 20,000-pound vessels filled with 
coconut shell-based carbon and operated in series. Preliminary assessment shows that 
using a third unit will increase the adsorption efficiency of the LGAC. 



2.1.3 pCBSA Treatment 



The treatment technology for pCBSA is the HiPOx™ advanced oxidation process.  
HiPOx™ oxidizes contaminants in water by using ozone and hydrogen peroxide.   The 
pCBSA treatment would be sized to treat the entire design flow stream of 700 gpm. 



2.1.4 Arsenic Treatment   



As described above, arsenic treatment may be accomplished either through the use of 
sorption or catalyzed precipitation/filtration.  Sorption would consist of using vessels 
packed with media that adsorbs the arsenic as the water passes through.  Granular ferric 
hydroxide (GFH) sorption media from US Filter previously has been used to remove 
arsenic from purged groundwater.  Similar to LGAC, the spent GFH media would 
periodically be changed out.   



Catalyzed precipitation/filtration consists of packing filter casings with proprietary 
catalyst media that oxidizes, precipitates, and retains the arsenic as the water passes 
through.  DMI-65, a proprietary media manufactured by Quantum, has been proven 
effective at treating arsenic in water from other sites.  Arsenic co-precipitates with iron 
as particulates that are retained by the DMI-65 media in the filter casing.  As set forth in 
the technical memorandum, a pilot test will be conducted to determine whether the 
DMI-65 media or the GFH technology will be the most appropriate technology to treat 
arsenic (Geosyntec, in process).  



2.1.5 Post Treatment  



Post-treatment of the treated groundwater will be required to minimize plugging in the 
injection wells.  Particle filtration will be used to remove suspended solids from the 
treated water along with possible pH adjustment. 
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3. DESIGN CRITERIA 



This section of the Preliminary Design Criteria Report defines the technical parameters 
for design of the remedy.  Following submittal of this report, a Preliminary Basis of 
Design Report will be submitted to EPA that will include the conceptual design 
elements of the remedy necessary to achieve the criteria set forth in this report. 



3.1 Volume and Volumetric Flow Rate Criteria 



3.1.1 Volume of Groundwater to be Treated 



Groundwater extraction rates for each extraction well are specified for five time periods 
(i.e., stress periods) (CH2M Hill, 2008a), with the maximum extraction rate occurring 
during the first stress period.  The annual extraction rates specified for each of the five 
stress periods are as follows:  



• Years 0 through 15: 368 million gallons per year 
• Years 16 through 18: 355 million gallons per year 
• Years 19 through 26: 300 million gallons per year 
• Years 27 through 30: 289 million gallons per year 
• Years 31 through 32: 277 million gallons per year 



Using the information presented in the RD modeling report, approximately 10.7 billion 
gallons of groundwater would be targeted for extraction from 15 extraction wells during 
32 years of system operation.  The 15 extraction wells are distributed between the water 
table (3 wells), MBFC (6 wells) and Gage (6 wells) aquifers.  The calculation of the 
volume of groundwater targeted for treatment can be found in Table 1. This table 
utilizes the optimized extraction well rates that were calculated in the optimization 
modeling for each of the five stress periods and assumes that the system will operate 
continuously.  The two TCE extraction wells (BF-EW-TCE and G-EW-TCE) are not 
included in the design criteria because the flow from these wells is to be handled by a 
separate treatment plant operated by others. 



3.1.2 Volumetric Flow Rates of Groundwater to be Treated 



The ROD requires that, initially, a minimum extraction rate of 700 gpm be maintained.  
As cleanup objectives are achieved, individual extraction wells will be turned off such 
that the overall extraction rate will be reduced to below 700 gpm.  Per the results of the 
RD modeling completed by EPA (CH2M Hill, 2008b), the following target flow rates 
are expected be maintained for each stress period: 
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• Years 0 through 15: 700 gpm 
• Years 16 through 18: 676 gpm 
• Years 19 through 26: 570 gpm 
• Years 27 through 30: 550 gpm 
• Years 31 through 32: 527 gpm 



Table 1 lists the flow rates for each individual well over each stress period that will be 
used as the design criteria. 



The flow rates for the individual wells will be critical for the sizing of the various 
components of the remedial system.  The basis of design for the pipeline will be the 
fluid velocity, which is based on the flow rate and pipe diameter.  The pipeline will be 
designed to achieve a minimum fluid velocity of 2 feet per second (ft/s) at the flow rates 
identified in Table 1.  Other details regarding the design criteria of the pipeline will be 
covered in the Preliminary Basis of Design Report, to be submitted to EPA on 
March 31, 2009. 



3.1.3 Temperature of Groundwater Requiring Treatment 



Based on data collected during Site-wide groundwater monitoring conducted in 2004 
and 2006 (H+A, 2004 and H+A, 2007), the average groundwater temperature in the 
UBA, BFS, and Gage is approximately 22 degrees Celsius (72 degrees Fahrenheit). 



3.1.4 Concentrations of Contaminants in Groundwater to be Treated 



The concentrations of contaminants to be treated have been compiled for existing and 
planned extraction wells in a memorandum included as Attachment 1.  For planned 
extraction wells, data were compiled from existing monitor wells closest to the planned 
extraction wells as discussed in Attachment 1.   



Additionally, Montrose is developing a supplemental 2009 groundwater monitoring 
plan to resolve data gaps or update groundwater characterization data in the vicinity of 
selected existing and planned extraction wells (Hargis, in process).  These data will 
then be used for design issues in Intermediate Design.  



3.1.5 Concentrations of Other Groundwater Chemicals that Affect the 
Treatment Process 



The concentrations of other groundwater chemicals that may affect the treatment 
process were compiled as part of the Compilation of Estimated Influent Concentrations 
(see Attachment 1).   However, data were not available for all chemicals that may 
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affect the treatment process.  Accordingly, as noted above, Montrose is developing a 
supplemental groundwater monitoring plan to address these data gaps.  This monitoring 
will include analytes that may impact the design of groundwater treatment processes, 
such as arsenic treatment or injection of treated groundwater.   



These supplemental data will be used to verify design concentrations and make 
adjustments to the treatment process, if necessary.  Other compounds that could 
potentially affect the treatment process include bromide, silica, phosphate, and 
vanadium.  Bromide, for example, has the potential to form bromate as a by-product of 
an advanced oxidation process that will be part of the groundwater treatment plant’s 
treatment train. Bromate can cause interferences in LGAC treatment.  Silica, phosphate, 
and vanadium can interfere with sorption processes and reduce the loading of arsenic on 
sorption media.   



3.1.6 Mass Flow Rates of Groundwater to be Treated 



As noted above and in the RD model report (CH2M Hill, 2008b), the cumulative 
influent flow rate to the treatment system is 700 gallons per minute. Based on a density 
of 8.34 pounds per gallon, this equates to a mass flow rate of 5,840 pounds per minute.  
As identified in Sec. 3.1.2, this flow rate will decrease over time. 



3.1.7 Mass Flow Rates of Each Contaminant Requiring Treatment 



Volumetric flow rates for each extraction well are specified in the RD model report 
(CH2M Hill, 2008b.  These rates were used in combination with the above-described 
concentration data to calculate an average mass flow rate for each contaminant 
requiring treatment (see Attachment 1).  The average mass flow rate for arsenic 
presented in Attachment 1 does not reflect the proposed pretreatment of two extraction 
wells (MBFB-EW-1 and UBA-EW-2) described in Section 2, which would reduce the 
mass flow of arsenic to the HiPOXTM system.  



3.1.8 Mass Flow Rates of Other Groundwater Chemicals that Affect the 
Treatment Process 



As noted in Section 3.1.5, other compounds could potentially affect the treatment 
process.  The concentrations of these compounds were used in combination with the 
volumetric flow rates specified in the RD model report (CH2M Hill, 2008b) to calculate 
the mass flow rate for each chemical (see Attachment 1).  These mass flow rates may 
be refined upon completion of a groundwater program which is currently being 
developed to mitigate certain data gaps.   
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3.2 ROD Requirements for Effluent Limits and Treatment Requirements 



The ROD requires that treated groundwater shall not be injected into aquifers at 
concentrations which exceed the ISGS levels2.  Therefore, ISGS levels presented in 
Table 3 of Attachment 1 will serve as the effluent limits and treatment requirements 
for extracted groundwater. 



The ROD further establishes a re--injection limit for pCBSA.  The concentration at 
which pCBSA is re-injected to the aquifer system is limited to a maximum of 25,000 
µg/L. 



3.3 ARAR Requirements 



Applicable or relevant and appropriate requirements (ARARs) are contained in 
Appendix A of the ROD.  Of most significance to the groundwater remedy are the 
groundwater ARARs contained in Sec. 4.1 of Appendix A of the ROD, under “State 
and Federal Maximum Contaminant Levels”.  These ARARs provide that state and 
federal maximum contaminant levels (MCLs) are established as relevant and 
appropriate ARARs for the remedial actions selected in the ROD, both for in-situ 
groundwater cleanup standards and treated groundwater re-injection standards.  



As in-situ groundwater treatment standards, MCLs are waived within the TI Waiver 
Zone established in the ROD.  However, state and federal MCLs as ARARs for 
re-injecting treated groundwater are not waived within the TI Waiver Zone.  EPA finds 
that there is no acceptable basis for waiving these ARARs as re-injection standards, 
given that it is technically feasible to treat the hazardous substances found in 
groundwater to state and federal MCLs, and that lowering contaminant levels to MCLs 
in treated groundwater that is re-injected in the TI Waiver Zone will not hinder, 
compromise or complicate the containment measures selected as remedial actions in 
this ROD. 



3.4 Substantive Requirements of Permits 



Several operational permits for the remedy have been identified.  The preliminary list of 
operational permits is included in Table 2.  The information required for the permit 
application process will be developed during remedial design.   



                                                 
2 As set forth in the ROD, the ISGS is the lower (i.e. more stringent) of the federal and State of California 
Maximum Contaminant Level, or MCL, the drinking water standards promulgated under the Safe 
Drinking Water Act.  Solely for contaminants for which neither a federal nor a State MCL is 
promulgated, the ISGS is the EPA Region 9 tap water Preliminary Risk Goal (PRG). 
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3.5 Local Permit Requirements 



The local permits that will be required for the remedy generally will be construction-
related.  Table 2 presents a preliminary list of local permits that have been identified 
and may be required for the construction. 



3.6 Design Effluent Volumetric Flow Rates 



The effluent volumetric flow rates will be based upon the optimization modeling 
contained in the RD Model Report (CH2M Hill, 2008b) and in the Overall Operational 
Design Report (CH2M Hill, 2008a).  Table 1 of the OOD Report presents the optimized 
flow rates for each re-injection well over the duration of the remedial action.  Five time 
periods are planned for the remedial action in which the volumetric flow rates for 
individual wells change.  Table 1 of this report lists the volumetric flow rates for each 
individual well over each specified time period. 



3.7 Design Life of the System 



The system is expected to be operated continuously for 32 years based on the results of 
RD modeling (CH2M Hill, 2008b).  Pressure vessels, tanks and pipelines will be 
designed and specified to have a minimum design life of 30 years, typical for 
remediation systems.  With continuing maintenance and scheduled component 
replacement, the system will perform as long as is necessary to meet requirements.  



Extraction and injection wells for the system are expected to be operational for the 
required life of the system.  Stainless steel well screens and PVC well casing materials 
will be specified to provide the necessary design life.  Mechanical equipment utilized 
(i.e., pumps, valve, controllers, etc.) are not expected to last the entire period of 
operation and will be designed and specified in a manner that replacement can be 
readily achieved as this equipment reaches the end of its useful life. 



Certain extraction and injection wells, referred to in the RD model report as 
containment wells may be operated beyond the 32 years of operation specified for the 
groundwater remedy.  The wells will be operated until such time as dissolved 
chlorobenzene concentrations within the TI Waiver zone are reduced to below the ISGS 
for chlorobenzene. 



3.8 Operations and Maintenance (O&M) Requirements 



Since the equipment and materials of construction for the remedial system will be 
identified later in remedial design, the specific operations and maintenance (O&M) 
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requirements are not yet known.  The O&M standards for the system will include the 
use of industry standard materials and equipment to minimize maintenance downtime 
and facilitate system operation.   



3.9 Technical Factors of Importance 



Pilot injection testing was conducted for the existing injection wells (BF-IW-1, 
BF-IW-2, G-IW-1 and G-IW-2).  During the pilot test, these wells indicated a loss of 
injection capacity due to plugging.  Montrose is currently assessing the injection well 
capacity issue and the reasons for the plugging during the tests and will utilize the 
findings of this assessment in the injection well design. 



3.10 Constructability of the Design 



A constructability review will be incorporated into the remedial design.  Using a 
multidisciplinary constructability review tests the design approach and verifies that the 
potential for errors, change orders and claims has been clearly identified and resolved. 



The constructability review will be performed from the construction standpoint, not the 
design standpoint, by experienced construction personnel.  This review will focus on 
the design specifications, drawings, and construction schedule.  From this standpoint, 
the multidisciplinary constructability team will review the project documents to:  



• Enhance Early Scoping • Reduce Delays/ Meet Schedules 
•  Minimize Scope Changes • Improve Public Image 
•  Reduce Design Related Change Orders • Promote Construction Safety 
•  Improve Contractors Productivity • Reduce Conflicts/ Disputes 
•  Develop Construction-Friendly 



 Specifications 
• Enhance Quality 



•  Decrease Construction/Maintenance 
Costs 
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TABLE 1



Volume and Volumetric Flow Rates of Groundwater to be Treated



Montrose Chemical Corporation
Torrance Superfund Site



Volume and Volumetric Flow Rates of Groundwater to be Treated



Flow (gpm) over Time Period/ Duration



Year 0 to 15       
(15 years)



Year 16 to 18      
(3 years)



Year 19 to 26      
(8 years)



Year 27 to 30      
(4 years)



Year 31 to 32      
(2 years)



UBA‐EW‐1 6 6 6 6 6



UBA‐EW‐2 12 12 12 12 12



MBFB‐EW‐1 4 4 4 4 4



Period Totals Water Table (gpm) 22 22 22 22 22



Period Totals Water Table (gal/yr) 11,563,200 11,563,200 11,563,200 11,563,200 11,563,200



Period Totals Water Table (gal/period) 173,448,000 34,689,600 92,505,600 46,252,800 23,126,400 370,022,400



BF‐EW‐1 35 35 35 35 35



BF‐EW‐2 67.6 68.5 75.1 77 79.9



BF‐EW‐3 63.9 64.8 71 72.9 75.6



BF‐EW‐4 132.4 134.2 0 0 0



BF‐EW‐5 35 35 35 35 35



BF‐EW‐6 35 35 35 35 35



Period Totals MBFC Aquifer (gpm) 368.9 372.5 251.1 254.9 260.5



Period Totals MBFC Aquifer (gal/yr) 193,893,840 195,786,000 131,978,160 133,975,440 136,918,800



Period Totals MBFC Aquifer (gal/period) 2,908,407,600 587,358,000 1,055,825,280 535,901,760 273,837,600 5,361,330,240



G‐EW‐1 120 120 120 120 120



G‐EW‐2 29.5 29.9 32.7 33.6 0



Total Volume 
over 32 years



Water Table



MBFC



Aquifer
Well 



Identification
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G EW 2 29.5 29.9 32.7 33.6 0



G‐EW‐3 24.9 25.3 27.7 0 0



G‐EW‐4 57.1 57.9 63.5 65.1 67.6



G‐EW‐5 48.1 48.7 53.4 54.8 56.8



G‐EW‐6 29.5 0 0 0 0



Period Totals Gage Aquifer (gpm) 309.1 281.8 297.3 273.5 244.4



Period Totals Gage Aquifer (gal/yr) 162,462,960 148,114,080 156,260,880 143,751,600 128,456,640



Period Totals Gage Aquifer (gal/period) 2,436,944,400 444,342,240 1,250,087,040 575,006,400 256,913,280 4,963,293,360



Total 10,694,646,000



Injection Well Volume and Volumetric Flow Rates



Flow (gpm) over Time Period/ Duration
Year 0 to 15       
(15 years)



Year 16 to 18      
(3 years)



Year 19 to 26      
(8 years)



Year 27 to 30      
(4 years)



Year 31 to 32      
(2 years)



BF‐IW‐1 39.9 38.6 32.6 31.4 30.1
BF‐IW‐2 39.9 38.6 32.6 31.4 30.1
BF‐IW‐3 56.8 54.8 46.3 44.7 42.7



Period Totals MBFC Aquifer (gpm) 136.6 132 111.5 107.5 102.9
Period Totals MBFC Aquifer (gal/yr) 71,796,960 69,379,200 58,604,400 56,502,000 54,084,240



Period Totals MBFC Aquifer (gal/period) 1,076,954,400 208,137,600 468,835,200 226,008,000 108,168,480 2,088,103,680



G‐IW‐1 312.5 302 254.8 245.9 235.3
G‐IW‐2 125.4 121.2 102.2 98.7 94.5
G‐IW‐4 125.4 121.2 102.2 98.7 94.5



Period Totals Gage Aquifer (gpm) 563.3 544.4 459.2 443.3 424.3
Period Totals Gage Aquifer (gal/yr) 296,070,480 286,136,640 241,355,520 232,998,480 223,012,080



Period Totals Gage Aquifer (gal/period) 4,441,057,200 858,409,920 1,930,844,160 931,993,920 446,024,160 8,608,329,360



Aquifer
Well 



Identification
Total Volume 
over 32 years



Gage Aquifer



MBFC



Gage Aquifer
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TABLE 2



PRELIMINARY LIST OF SUBSTANTIVE PERMIT REQUIREMENTS AND SUBSEQUENT COMPLIANCE
MONTROSE SUPERFUND SITE



Agency Division, if Applicable Permit Type Use Substantive Permit Requirement(s)



City of Torrance Engineering Construction/ Excavation Well / Pipeline installations;
also likely for potholing work



With Permit Application:
(1) Design drawings;
(2) Traffic control plan;
(3) Contractor insurance COIs
(4) Application fee
** Possible long-term agreement - generally
through City Attorney - and annual fees for use of
public ROW



Public Works (Engr.
and/or Planning)



Construction/
Encroachment



Well / Pipeline installations;
also likely for potholing work



With Permit Application:
(1) Design drawings;
(2) Traffic control plan
(3) Contractor insurance COIs
(4) Application fee(s)
** Possible long-term agreement - generally
through City Attorney - and annual fees for use of
public ROW



City of Los Angeles



Fire Department CUPA – Certified Unified
Program Agency



Storage of hazardous materials
if HiPOx is chosen as treatment
technology



With Application:
(1) List of chemicals, along with quantities, to be
stored onsite;
(2) Schematic drawing showing all entry points to
GWTS enclosure, electrical boxes - on/off panels,
and general system components
(3) Application fees
For Annual Compliance:
(1) Update to system and chemical information to
be submitted annually along with permit renewal
fees
(2) Annual inspection by Fire Department
* with HiPOx may need to show that can
periodically prove ozone is not accumulating in
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GWTS enclosure



City of Los Angeles
(Cont.)



Public Works (Engr.
and/or Planning)



Building Treatment plant building



With Application:
(1) Design drawings (full-size set) showing entry
points to and general structure of GWTS enclosure,
including specifications
(2) Contractor insurance COIs
(3) Application fees
(4) Final inspection and approval by City Inspector



Public Works, Road
Construction/
Encroachment Pipeline/ well installations



With permit application:
(1) Design drawings (4 sets)
(2) Contractor Information (License No. & COIs)
(3) Associated fees
For long-term installation - Possible franchise
agreement through County Real Estate Division
and annual fees.



Public Works, Flood Encroachment/ Access
Access to channel for pipeline
installations and excavations in
vicinity of channel



With permit application:
(1) Design drawings (4 sets), showing required
clearances from channels where necessary
(2) Contractor Information (License No. & COIs)
(3) Associated fees



Public Works Temp. Discharge
To discharge aquifer testing
water b/w construction and
start-up of GWTS operation



Assume requirements similar to RWQCB Letter of
Intent



Los Angeles
County



Public Health Well Permit Well Installation



Application includes:
(1) General well detail information;
(2) Possible well inspection before final approval;
(3) Submittal of final well details and boring logs
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Caltrans Encroachment Work on Western Avenue



With permit application:
(1) Design drawings (6 full-sized sets) along with
equipment specifications and location map;
(2) Traffic control plan;
(3) Environmental documentation required by
oversight agency;
(4) Permit fees (even in case where permit is
denied);
(5) Compliance with DOT NPDES permit for any
discharge water generated during installation -
includes preparation and approval of Water
Pollution Control Program by oversight agency;
(6) Final construction inspection and approval



** confirming if any long-term agreements or fees
are applicable



Regional Water
Quality Control



Board
Los Angeles Region Temp. Discharge



To discharge aquifer testing
water, backwash construction
and start-up of treatment system



Letter of Intent to Discharge and Discharge
Feasibility Study, which should include:
(1) Description of the water source;
(2) Tables presenting average VOC concentrations
at each well, estimated flow rates, total discharge
anticipated during well installation and aquifer
testing, and the number of temporary storage tanks
needed at each location;
(3) Maps of well locations that also show temporary
storage tank areas.
(4) Monitoring plan for discharging development
water
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Regional Water
Quality Control
Board (Cont.)



Los Angeles Region NPDES Discharge of treated water, if
not all is re-injected



With permit application:
(1) Water quality data for GWTS influent, and
source water info. likely
(2) Design drawings for GWTS components
(3) Permit fees
For Annual Compliance in accordance with
permit:
(1) GW quality monitoring
(2) Quarterly and Annual Compliance Reporting
(3) Annual permit renewal, including fees



AQMD – Air
Quality



Management
District



South Coast (SCAQMD) 1166 Permit
Excavations (pipe-jacking, if
contamination encountered)



With permit application:
(1) map of potential receptor areas;
(2) GWTS design drawings, including all
components of treatment train - if needed for
GWTS operation
For general compliance (GWTS Operation):
(1) Updated system information, including VOCs
(lbs. mass) discharged to atmosphere, submitted
with annual permit renewal
(2) Periodic system inspections to be conducted by
SCAQMD every 1-3 years



Water Master West Basin Adjudication Well Permit Non-consumptive use



With application for all extraction and injection
wells:
(1) General well detail information;
(2) Table with anticipated extraction and injection
rates, including total projected volume
(3) Submittal of final well details and boring logs
** May require:
- well inspection before final approval
- annual update of extraction and injection rates
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HARGIS + ASSOCIATES, INC. 
HYDROGEOLOGY • ENGINEERING 
 
Mission City Corporate Center 
2365 Northside Drive, Suite C-100 
San Diego, CA  92108 
Phone: 619.521.0165 
Fax: 619.521.8580 



Technical Memorandum 
 
Via: E-MAIL Project No:  1030.06a 



Date: March 2, 2009 



To: Mr. Mark Schultheis, PE 
GEOSYNTEC CONSULTANTS 
2100 Main Street  Suite 150 
Huntington Beach, CA  92648 



cc:  
 
 
From: Danielle Ondic, PE  CH6286 Christian A. Perkovac, PG 6576 



Re: Compilation of Estimated Influent Concentrations, 
 Montrose Chemical Corporation Site, Torrance, California  
  
 
This influent concentration compilation has been prepared for Montrose Chemical Corporation 
of California (Montrose).  It is submitted to Geosyntec Consultants as an attachment to the 
Design Criteria Report, and to serve as part of the basis of design for the Torrance Groundwater 
Remediation System (TGRS).  The results of U.S. Environmental Protection Agency (EPA) 
numerical modeling for the TGRS provide locations, flowrates, and simulated influent 
concentrations for chlorobenzene, para-chlorobenzene sulfonic acid (pCBSA), and benzene for 
a total of 15 groundwater extraction wells (CH2M HILL, 2008).  To facilitate the design of the 
groundwater treatment system, a projection of the composite influent groundwater 
characterization at system startup is needed for these and other chemical 
compounds/constituents.  To address this need, previously generated groundwater analytical 
data has been compiled for each existing and planned extraction well location.   
 
From this individual well data, a flow-weighted influent concentration has been calculated for 
individual chemical compounds and constituents to serve as part of the basis of design.  
Flow-weighted influent concentration calculations are based on measured water quality 
conditions at and in the vicinity of the actual or planned location of each of the 15 extraction 
wells, the observed distribution of compounds/constituents in groundwater, and the flowrate of 
each extraction well as specified by the Remedial Design (RD) model (CH2MHill, 2008).  The 
flow-weighted influent concentrations are compared to applicable regulatory criteria specified as 
part of the Dual Site Groundwater Operable Unit Record of Decision (ROD) which include 
maximum contaminant levels (MCLs) for drinking water and other regulatory standards 
(EPA, 1999).  This compilation will be further refined as new data are available from existing 
wells and yet-to-be constructed extraction wells, currently planned to be installed in 2009.  
 
The concentration data were also used in combination with the flowrates specified in the RD 
model (CH2MHill, 2008) to calculate a mass flowrate for each contaminant. 
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BACKGROUND 
 
The TGRS will utilize a total of 15 groundwater extraction wells in four of the hydrogeologic units 
identified beneath the Montrose Superfund Site (Site).  The 15 extraction wells comprise two 
upper Bellflower aquitard (UBA) extraction wells; one middle Bellflower “B” sand (MBFB) 
extraction well; six Bellflower sand (BFS) extraction wells; and six Gage aquifer (Gage) 
extraction wells (Table 1; Figures 1 through 3).  To date, six extraction wells have been installed 
as part of the pilot testing program conducted during the period from 2005 through 2007 
(H+A, 2008).  The locations of the remaining nine extraction wells have been defined by the 
EPA modeling effort and reported in the Overall Operational Design Report (the OOD) (CH2M 
HILL, 2008).  
 
EXTRACTION WELL DESIGNATIONS 
 
The OOD used an alphabetic designation system for the planned extraction well locations 
(e.g., UBA-EW-B) rather than the actual alpha-numeric designation system that was used for 
the six extraction wells installed during the pilot testing program (e.g. UBA-EW-2).  To provide 
consistency with actual well designations and eliminate confusion, consistent alpha-numeric 
well designations have been assigned to the remaining nine planned extraction wells (Table 1; 
Figures 1 through 3).  For example, the OOD designation for planned extraction well UBA-EW-B 
has been updated to UBA-EW-2 in this memorandum.  The OOD-specified designations and 
updated alpha-numeric designations used in this memorandum are provided in Table 1. 
 
WELLS USED FOR EVALUATION 
 
Water quality data were compiled and reviewed for each of the six existing and nine planned 
extraction well locations.  For each existing extraction well, data from the extraction well and a 
monitor well screened in the same depth intervals as, and in the immediate vicinity of, the 
existing extraction well were considered.  For planned extraction well locations, data were 
compiled from existing monitor wells screened in the same depth intervals as, and in the vicinity 
of, the planned extraction well location.  The lateral distance between extraction wells and 
individual monitor wells used as part of this evaluation were generally within approximately 
100 feet, and ranged from less than 10 feet to up to approximately 630 feet depending on the 
density of the monitor well network at and in the vicinity of each extraction well.  The wells 
considered as part of this evaluation are summarized in Table 2 and shown in Figures 1 
through 3. 
 
INFLUENT CONCENTRATION ASSESSMENT 
 
To ensure the data compilation is reasonably representative of current conditions, this 
evaluation gave preference to groundwater data generated since the beginning of 2004, with a 
general bias toward higher concentrations detected since that time (Table 3).  Concentration 
data were selected using the following hierarchy: 
 
1.  Data collected from existing extraction wells when pumping the wells during pilot testing that 
was conducted between 2005 and 2007.  Where more than one result was available for an 
individual analyte, the highest detected concentration was selected (high bias). 
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2.  For analytes not sampled for during pilot testing of existing extraction wells, the highest 
detected concentration from other sampling and analysis activities, such as at the end of 
extraction well development, was selected (high bias). 
 
3.  For representative monitor wells proximal to existing and planned extraction wells, the 
highest detected concentration from samples collected since 2004 was selected (high bias).  
 
4.  For proximal monitor wells not sampled since 2004, the highest detected concentration from 
samples collected prior to 2004 was selected (high bias). 
 
5.  If data collected since 2004 show a non-detect result value and a historic detected result 
value that is less than the more recent non-detect result value, the historic detected result value 
was selected. 
 
6.  If data collected since 2004 show a non-detect result value and a historic detected result 
value that is greater than the more recent non-detect result value, the more recent non-detect 
result value was selected. 
 
7.  For analytes with no record of detection, either before or after 2004, the result with the 
lowest detection limit since 2004 was selected. 
 
8.  For analytes for which samples collected from extraction wells and proximal monitor wells 
have not been analyzed, the average concentration for all historic data from other wells 
completed within the same hydrogeologic unit was selected.   
 
Analytical results compiled from extraction wells and proximal representative monitor wells were 
also compared to the results of EPA’s numerical modeling (CH2M HILL, 2008) and current 
interpretations of the occurrence and distribution of chlorobenzene, pCBSA, and benzene in 
groundwater in each of the hydrogeologic zones (Figures 1 through 3).  Generally, analytical 
results from the representative wells were preferred over the model results and or plume 
figures.  If representative wells were not in the immediate vicinity of an extraction well location, 
i.e., generally within about 150 feet, then the model results and plume figures were given 
greater preference. 
 
Furthermore, a level of certainty was assigned to each concentration (Table 3), as follows: 
 



• Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor 
well with a similar screened interval and within 150 feet of the extraction well.  
Additionally, analytical results are from 2004 to present. 



 
• Certainty Level 2 (Moderate) = Analytical result is from the extraction well or from a 



monitor well greater than 150 feet from the extraction well location.  However, the 
monitor well screened interval is not similar to the extraction well screened interval, or 
the data was obtained prior to 2004. 
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• Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative 
monitor well.  Concentration estimated based on the average historic analyte 
concentration in Montrose wells screened in the same unit. 



 
• Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same 



unit. No value was assigned. 
 
FLOW-WEIGHTED INFLUENT CONCENTRATION AND MASS FLOWRATE 
 
The concentrations for each analyte at each extraction well location are presented (Table 3).  
Based on the extraction rates specified in the OOD, a flow-weighted influent concentration was 
calculated (Table 3).  The relevant regulatory concentration guideline for each analyte, with a 
notation if the guideline has been exceeded by the flow-weighted influent concentration, is also 
presented (Table 3).  The concentration data were also used in combination with the flowrates 
specified in the RD model (CH2MHill, 2008) to calculate a mass flowrate for each contaminant 
(Table 4).  The mass flowrate for arsenic presented in Table 4 does not reflect the proposed 
pretreatment of two extraction wells (MBFB-EW-1 and UBA-EW-2), as further described below. 
 
COMPARISON TO MODEL RESULTS 
 
Initial influent concentrations for chlorobenzene, benzene, and pCBSA were presented in the 
OOD.  For future reference, the difference between the model concentrations and the 
flow-weighted influent concentrations presented in Table 3 are shown below. 
 



Result Type Chlorobenzene Benzene pCBSA 
Model Result  7,700 ug/l 50 ug/l 40,000 ug/l 
Estimated Concentration  8,500 ug/l 250 ug/l 500 ug/l 
Percent Difference  +10 +421 -2 
ug/l = micrograms per liter 
 
The results for chlorobenzene and pCBSA are comparable, i.e. within 10 percent, between the 
model results and this evaluation.  This small variability is due to the differences in methods for 
estimating concentrations.  The model calculated concentrations based on a well’s location 
within plume interpretations for each compound.  In addition to the location of the well within the 
plume, this evaluation considered the actual analytical data from the extraction wells and 
proximal representative wells, resulting in some difference between the values presented in 
Table 3 versus the values presented in the OOD.   
 
The large difference in the estimated benzene concentration presented in Table 3 and in the 
model appears to be due to an error in the model.  The OOD indicates that the influent 
concentration for extraction well UBA-EW-2 is expected to be zero (0) ug/l (CH2M HILL, 2008).  
However, this is inconsistent with plume figures and results from nearby monitor well MW-13, 
located less than 10 feet from the location for extraction well UBA-EW-2, where results of 
sampling and analysis as reflected on plume maps indicate that the benzene concentration at 
this location is expected to be greater than 1,000 ug/l. 
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ARSENIC AND TREATMENT IMPLICATIONS 
 
Based on calculations prepared as part of this evaluation, the estimated influent concentration 
of arsenic is 14 ug/l which is above the MCL of 10 ug/l.  Since treatment of arsenic would imply 
the need to consider a separate treatment process for the groundwater treatment system, the 
distribution of arsenic in the UBA, BFS, and Gage was further evaluated (Figures 4 through 6).  
This evaluation suggests that arsenic concentrations are greatest in the UBA and decrease with 
depth; the average concentration of arsenic in the UBA, BFS, and Gage is 146 ug/l, 10 ug/l, and 
4 ug/l, respectively.  Of possible interest to the design process, the highest concentrations of 
arsenic, 290 ug/l and 260 ug/l, are in the general location of extraction wells MBFB-EW-1 and 
UBA-EW-2, respectively (Figure 4).  The arsenic data for these wells is provided in the below 
table. 
 



WELL IDENTIFIER SAMPLE DATE ARSENIC (ug/l) 
MBFB-EW-1  08/24/05 290 
MBFB-EW-1 09/28/05 210 09/28/05 210 
MW-13 (near UBA-EW-2)  10/30/06 260 
MW-14 (near MBFB-EW-1)  07/04/08 100 
 
Extraction wells MBFB-EW-1 and UBA-EW-2 are specified to generate a combined rate of 
approximately 16 gallons per minute (gpm).  Therefore, if only the output of these wells is 
pre-treated to below about 50 ug/l of arsenic, the arsenic concentration to the treatment system 
will be reduced to less than 10 ug/l, thus negating the need for arsenic treatment for the 
700 gpm influent stream from the entire wellfield. 
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TABLE 1 
FULL-SCALE EXTRACTION WELL DESIGNATIONS 



 



Well Identifier OOD 
Designation Existing Well Proposed Well Hydrogeologic Unit 



EXTRACTION WELLS 



UBA-EW-1 UBA-EW-A  X 



UBA-EW-2 UBA-EW-B  X 
Upper Bellflower Aquitard 



MBFB-EW-1  X  Middle Bellflower “B” Sand 



BF-EW-1  X  



BF-EW-2  X  



BF-EW-3 BF-EW-B  X 



BF-EW-4 BF-EW-D  X 



BF-EW-5 BF-EW-M  X 



BF-EW-6 BF-EW-N  X 



Bellflower Sand 



G-EW-1  X  



G-EW-2  X  



G-EW-3  X  



G-EW-4 G-EW-B  X 



G-EW-5 G-EW-O  X 



G-EW-6 G-EW-E  X 



Gage Aquifer 



 



 
 
 
 
 
 
 
 
 
Footnote 
 
OOD = Overall Operational Design Report (CH2M HILL, 2008) 
 











Hydrogeologic 
Unit



Extraction  Well 
Identifier



Current Well 
Status



Modeled Flow 
Rate(1)



(gpm)
Well



Data Assessed



Approximate Distance 
From Extraction Well



(feet)
MW-1 301
MW-6 252



UBA-EW-2 Planned 12 MW-13 10
MBFB-EW-1 --



MW-14 36
BF-EW-1 --



BF-7 48
BF-EW-2 --
BF-OW-3 109



BF-EW-3 Planned 64 BF-15 486
BF-EW-4 Planned 132 BF-11 238



BF-2 446
BF-EW-1 512



BF-EW-6 Planned 35 BF-6 14
G-EW-1 --



G-6 81
G-EW-2 --



G-22 17
G-EW-3 --



G-24 475
G-EW-4 Planned 57 G-13 275
G-EW-5 Planned 48 G-OW-3 198
G-EW-6 Planned 30 G-35 70



Footnotes
(1) = Modeled flow rates at start-up from CH2M HILL 2008, Overall Operational Design Report



gpm = Gallons per minute
(<) = Less than



UBA = Upper Bellflower aquitard
MBFB = Middle Bellflower “B” sand



BFS = Bellflower sand
Gage = Gage aquifer



MBFB MBFB-EW-1
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TABLE 2
WELLS USED FOR ESTIMATING INFLUENT CONCENTRATIONS



UBA



Gage



BF-EW-5 Planned



G-EW-2 Existing



BFS



UBA-EW-1 Planned



35BF-EW-1 Existing



Existing 4



6



68ExistingBF-EW-2



120ExistingG-EW-1



35



30



25ExistingG-EW-3
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



VOC 1,1,1,2-Tetrachloroethane ug/l 0 <5 1 MW-14 1/22/04
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS <2 1 MW-14 1/22/04
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS <1 1 MW-14 1/22/04
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS <2 1 MW-14 1/22/04
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS <2 1 MW-14 1/22/04
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS <5 1 MW-14 1/22/04
VOC 1,1-Dichloropropene ug/l 0.062 <2 1 MW-14 1/22/04
VOC 1,2,3-Trichlorobenzene ug/l 0.055 <5 1 MW-14 1/22/04
VOC 1,2,3-Trichloropropane ug/l 0 <10 1 MW-14 1/22/04
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS <1 1 MW-14 7/8/04
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES 620 1 MBFB-EW-1 8/24/05
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL <5 1 MW-14 1/22/04
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL <2 1 MW-14 1/22/04
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0 <2 1 MW-14 1/22/04
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS <2 1 MW-14 1/22/04
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES 430 1 MBFB-EW-1 8/24/05
VOC 1,2-Dichloropropane ug/l 0 5 ISGS <2 1 MW-14 1/22/04
VOC 1,3,5-Trimethyl Benzene ug/l 8.5 200 1 MBFB-EW-1 8/24/05
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS <2 1 MW-14 1/22/04
VOC 1,3-Dichloropropane ug/l 0 <2 1 MW-14 1/22/04
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES <2 1 MW-14 1/22/04
VOC 2,2-Dichloropropane ug/l 0 <2 1 MW-14 1/22/04
VOC 2-Chloroethylvinyl ether ug/l 0 <25 2 MW-14 5/16/89
VOC 2-Chlorotoluene ug/l 0 <5 1 MW-14 1/22/04
VOC 2-Hexanone ug/l 0 1,604 ISGS <10 1 MW-14 1/22/04
VOC 4-Chlorotoluene ug/l 0 <5 1 MW-14 1/22/04
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS <10 1 MW-14 1/22/04
VOC Acetone ug/l 35 610 ISGS 75 1 MW-14 1/22/04
VOC Acrolein ug/l 0 0.042 ISGS <5 1 MBFB-EW-1 9/28/05
VOC Acrylonitrile ug/l 0 3.7 ISGS <2 1 MBFB-EW-1 9/28/05
VOC Benzene ug/l 250 1 ISGS YES 12000 1 MBFB-EW-1 8/24/05
VOC Bromobenzene ug/l 0 <5 1 MW-14 1/22/04
VOC Bromochloromethane ug/l 0 <5 1 MW-14 1/22/04
VOC Bromodichloromethane ug/l 0 <2 1 MW-14 1/22/04
VOC Bromoform ug/l 0 100 ISGS <5 1 MW-14 1/22/04
VOC Bromomethane ug/l 0 8.7 ISGS <5 1 MW-14 1/22/04
VOC Carbon Disulfide ug/l 0 1,000 ISGS <5 1 MW-14 1/22/04
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES <0.5 1 MW-14 1/22/04
VOC Chlorobenzene ug/l 8478 70 ISGS YES 830 1 MBFB-EW-1 8/24/05
VOC Chloroethane ug/l 0 8,600 ISGS <5 1 MW-14 1/22/04
VOC Chloroform ug/l 344 100 ISGS YES <2 1 MW-14 1/22/04
VOC Chloromethane ug/l 0.11 1.5 ISGS <1.5 1 MW-14 1/22/04
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS 50 1 MW-14 7/8/04
VOC cis-1,3-Dichloropropylene ug/l 0 <2 1 MW-14 1/22/04
VOC Dibromochloromethane ug/l 0 <2 1 MW-14 1/22/04
VOC Dibromomethane ug/l 0 <2 1 MW-14 1/22/04
VOC Dichlorodifluoromethane ug/l 0 390 ISGS <5 1 MW-14 1/22/04
VOC Diisopropyl Ether ug/l 0.09 <100 1 MW-14 7/8/04
VOC Ethanol ug/l 0 <15000 1 MW-14 7/8/04
VOC Ethyl tert-Butyl Ether ug/l 0 <100 1 MW-14 7/8/04
VOC Ethylbenzene ug/l 73 700 ISGS 1600 1 MBFB-EW-1 8/24/05
VOC Hexachlorobutadiene ug/l 0 <2 1 MW-14 7/8/04
VOC Isopropyl Benzene ug/l 1.3 61 ISGS 64 1 MBFB-EW-1 8/24/05
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS <10 1 MW-14 1/22/04
VOC Methyl Tertiary Butyl Ether ug/l 0 <100 1 MW-14 7/8/04
VOC Methylene Chloride ug/l 11 5 MCL YES <5 1 MW-14 1/22/04
VOC Naphthalene ug/l 10 6.2 ISGS YES 160 1 MBFB-EW-1 8/24/05
VOC N-Butyl Benzene ug/l 0 <5 1 MW-14 1/22/04
VOC p-Isopropyltoluene ug/l 0.018 3.2 1 MW-14 1/22/04
VOC Propylbenzene ug/l 6.4 61 ISGS 140 1 MBFB-EW-1 8/24/05
VOC S-Butyl Benzene ug/l 13 61 ISGS 6.9 1 MW-14 1/22/04
VOC Styrene ug/l 0 100 ISGS <2 1 MW-14 1/22/04
VOC T-Butyl Benzene ug/l 0 <5 1 MW-14 1/22/04
VOC tert-Amyl methyl ether ug/l 11 <100 1 MW-14 7/8/04
VOC tert-Butyl alcohol ug/l 1.8 <1000 1 MW-14 7/8/04
VOC Tetrachloroethylene ug/l 140 5 ISGS YES 14 1 MW-14 1/22/04
VOC Toluene ug/l 31 150 ISGS 15 1 MW-14 1/22/04
VOC Total Xylenes ug/l 56 1,750 ISGS 850 1 MBFB-EW-1 8/24/05
VOC o-Xylene/Ortho Xylene ug/l 10 5.8 1 MW-14 1/22/04
VOC m,p-xylenes ug/l 46 850 1 MBFB-EW-1 8/24/05
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS <2 1 MW-14 1/22/04
VOC trans-1,3-Dichloropropylene ug/l 0 <2 1 MW-14 1/22/04
VOC Trichloroethylene ug/l 37 5 ISGS YES 110 1 MBFB-EW-1 8/24/05
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS <5 1 MW-14 1/22/04



MBFB-EW-1
4 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



MBFB-EW-1
4 GPM



VOC Vinyl Acetate ug/l 0 410 ISGS <5 1 MW-14 1/22/04
VOC Vinyl Chloride ug/l 0 0.5 ISGS <0.5 1 MW-14 1/22/04



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES 12000 1 MBFB-EW-1 8/25/05



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0 <1 1 MW-14 7/8/04
SVOC 2,4,5-Trichlorophenol ug/l 0 <2 1 MW-14 7/8/04
SVOC 2,4,6-Trichlorophenol ug/l 0.22 <1 1 MW-14 7/8/04
SVOC 2,4-Dichlorophenol ug/l 0.011 <2 1 MW-14 7/8/04
SVOC 2,4-Dimethylphenol ug/l 0.042 7.3 1 MBFB-EW-1 8/24/05
SVOC 2,4-Dinitrophenol ug/l 0 <5 1 MW-14 7/8/04
SVOC 2,4-Dinitrotoluene ug/l 0 <5 1 MW-14 7/8/04
SVOC 2,6-Dinitrotoluene ug/l 0 <5 1 MW-14 7/8/04
SVOC 2-Chloronaphthalene ug/l 0 <0.5 1 MW-14 7/8/04
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS <1 1 MW-14 7/8/04
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS 51 1 MBFB-EW-1 8/24/05
SVOC 2-Methylphenol ug/l 0 <2 1 MW-14 7/8/04
SVOC 2-Nitroaniline ug/l 0 <5 1 MW-14 7/8/04
SVOC 2-Nitrophenol ug/l 0 <2 1 MW-14 7/8/04
SVOC 3,3'-Dichlorobenzidine ug/l 0 <5 1 MW-14 7/8/04
SVOC 3,4-Benzofluoranthene ug/l 0 <2 1 MW-14 7/8/04
SVOC 3-Nitroaniline ug/l 0 <5 1 MW-14 7/8/04
SVOC 4,6-Dinitro-2-methylphenol ug/l 0 <5 1 MW-14 7/8/04
SVOC 4-Bromophenyl phenyl ether ug/l 0 <1 1 MW-14 7/8/04
SVOC 4-Chloroaniline ug/l 0 <2 1 MW-14 7/8/04
SVOC 4-Chlorophenyl phenyl ether ug/l 0 <0.5 1 MW-14 7/8/04
SVOC 4-Methylphenol ug/l 0.042 7.3 1 MBFB-EW-1 8/24/05
SVOC 4-Nitroaniline ug/l 0 <5 1 MW-14 7/8/04
SVOC 4-Nitrophenol ug/l 0 <5 1 MW-14 7/8/04
SVOC Acenaphthene ug/l 0.0013 <0.5 1 MW-14 7/8/04
SVOC Aniline ug/l 0 <10 1 MW-14 7/8/04
SVOC Anthracene ug/l 0 <0.5 1 MW-14 7/8/04
SVOC Benzidine ug/l 0 <5 1 MW-14 7/8/04
SVOC Benzo(a)anthracene ug/l 0 <5 1 MW-14 7/8/04
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL <2 1 MW-14 7/8/04
SVOC Benzo(ghi)perylene ug/l 0 <5 1 MW-14 7/8/04
SVOC Benzo(k)fluoranthene ug/l 0 <0.5 1 MW-14 7/8/04
SVOC Benzoic Acid ug/l 0 <20 1 MW-14 7/8/04
SVOC Benzyl Alcohol ug/l 0 <5 1 MW-14 7/8/04
SVOC Bis(2-chloroethoxy)methane ug/l 0 <0.5 1 MW-14 7/8/04
SVOC Bis(2-chloroethyl) ether ug/l 0 <0.5 1 MW-14 7/8/04
SVOC Bis(2-chloroisopropyl) ether ug/l 0 <0.5 1 MW-14 7/8/04
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL 4 1 MW-14 7/8/04
SVOC Butyl benzyl phthalate ug/l 2.2 2.5 1 MW-14 7/8/04
SVOC Chrysene ug/l 0 <0.5 1 MW-14 7/8/04
SVOC Dibenzo(a,h)anthracene ug/l 0 <0.5 1 MW-14 7/8/04
SVOC Dibenzofuran ug/l 0 <0.5 1 MW-14 7/8/04
SVOC Diethyl phthalate ug/l 0 29,000 ISGS <1 1 MW-14 7/8/04
SVOC Dimethylphthalate ug/l 0 <0.5 1 MW-14 7/8/04
SVOC Di-n-butyl phthalate ug/l 0.83 3700 1.1 1 MW-14 7/8/04
SVOC Di-n-octyl phthalate ug/l 0 <5 1 MW-14 7/8/04
SVOC Dioxane ug/l 0.0030 0.52 1 MBFB-EW-1 8/24/05
SVOC Fluoranthene ug/l 0 <0.5 1 MW-14 7/8/04
SVOC Fluorene ug/l 0.0025 0.4 1 MW-14 7/8/04
SVOC Hexachlorobenzene ug/l 0 1 MCL <1 1 MW-14 7/8/04
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL <5 1 MW-14 7/8/04
SVOC Hexachloroethane ug/l 0 <3 1 MW-14 7/8/04
SVOC Indeno(1,2,3-cd) pyrene ug/l 0 <2 1 MW-14 7/8/04
SVOC Isophorone ug/l 0 <1 1 MW-14 7/8/04
SVOC Nitrobenzene ug/l 0 <1 1 MW-14 7/8/04
SVOC N-Nitrosdimethylamine ug/l 0 <2 1 MW-14 7/8/04
SVOC N-Nitrosdi-n-propylamine ug/l 0 <2 1 MW-14 7/8/04
SVOC N-Nitrosdiphenylamine ug/l 0 <1 1 MW-14 7/8/04
SVOC p-Chloro-m-cresol ug/l 0 <2 1 MW-14 7/8/04
SVOC Pentachlorophenol ug/l 0 1 ISGS <2 1 MW-14 7/8/04
SVOC Phenanthrene ug/l 0.08 0.6 1 MW-14 7/8/04
SVOC Phenol ug/l 2.47 22,000 ISGS 28 1 MBFB-EW-1 8/24/05
SVOC Pyrene ug/l 0 <0.5 1 MW-14 7/8/04



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T) <0.1 1 MW-14 1/22/04
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T) <0.1 1 MW-14 1/22/04
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T) <0.1 1 MW-14 1/22/04
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD <0.1 1 MW-14 1/22/04
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE 0.079 1 MW-14 1/22/04
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



MBFB-EW-1
4 GPM



Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT <0.1 1 MW-14 1/22/04
Pesticide Aldrin ug/l 0 0.004 ISGS <0.004 1 MW-14 1/22/04
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES <0.005 1 MW-14 1/22/04
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES <0.01 1 MW-14 1/22/04
Pesticide beta-Endosulfan ug/l 0 220 ISGS <0.1 1 MW-14 1/22/04
Pesticide Chlordane ug/l 0 2 MCL <1 1 MW-14 1/22/04
Pesticide delta-BHC ug/l 0.31 <0.2 1 MW-14 1/22/04
Pesticide Dieldrin ug/l 0 <0.1 1 MW-14 1/22/04
Pesticide Endosulfan 1 ug/l 0 <0.1 1 MW-14 1/22/04
Pesticide Endosulfan sulfate ug/l 0 <0.2 1 MW-14 1/22/04
Pesticide Endrin ug/l 0 2 ISGS <0.1 1 MW-14 1/22/04
Pesticide Endrin aldehyde ug/l 0 <0.1 1 MW-14 1/22/04
Pesticide Endrin Ketone ug/l 0 <0.1 1 MW-14 1/22/04
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES <0.1 1 MW-14 1/22/04
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS <0.01 1 MW-14 1/22/04
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS <0.005 1 MW-14 1/22/04
Pesticide Methoxychlor ug/l 0 40 MCL <0.1 1 MW-14 1/22/04
Pesticide Toxaphene ug/l 0 3 MCL <5 1 MW-14 1/22/04



PCB PCB 1016 ug/l 0 5 MCL (T) <2.5 2 MW-14 11/19/91
PCB PCB 1221 ug/l 0 see PCB 1016 <2.5 2 MW-14 11/19/91
PCB PCB 1232 ug/l 0 see PCB 1016 <2.5 2 MW-14 11/19/91
PCB PCB 1242 ug/l 0 see PCB 1016 <2.5 2 MW-14 11/19/91
PCB PCB 1248 ug/l 0 see PCB 1016 <2.5 2 MW-14 11/19/91
PCB PCB 1254 ug/l 0 see PCB 1016 <2.5 2 MW-14 11/19/91
PCB PCB 1260 ug/l 0 see PCB 1016 <2.5 2 MW-14 11/19/91



General Minerals Alkalinity as CaCO3 mg/l 290 450 3 HSU Avg
General Minerals Bicarbonate mg/l 269 550 2 MW-14 2/9/89
General Minerals Calcium mg/l 112 250 2 MW-14 2/9/89
General Minerals Carbonate mg/l 1 <1 2 MW-14 2/9/89
General Minerals Chloride mg/l 158 690 1 MW-14 5/26/04
General Minerals Iron ug/l 92 440 3 HSU Avg
General Minerals Magnesium mg/l 35 96 2 MW-14 2/9/89
General Minerals Manganese ug/l 319 5000 3 HSU Avg
General Minerals Potassium mg/l 7 13.6 3 HSU Avg
General Minerals Sodium mg/l 109 220 2 MW-14 2/9/89
General Minerals Sulfate mg/l 158 90 1 MW-14 1/26/05
General Minerals Total Dissolved Solids mg/l 704 2000 1 MW-14 5/26/04



CAM-17 Antimony ug/l 0.66 6 MCL 0.64 1 MBFB-EW-1 8/24/05
CAM-17 Arsenic ug/l 14 10 MCL YES 290 1 MBFB-EW-1 8/24/05
CAM-17 Barium ug/l 75 2,000 MCL 540 1 MBFB-EW-1 8/24/05
CAM-17 Beryllium ug/l 0.11 4 MCL <5 1 MBFB-EW-1 8/24/05
CAM-17 Cadmium ug/l 0.11 5 MCL <10 1 MBFB-EW-1 8/24/05
CAM-17 Chromium (hexavalent) ug/l 0.019 <2 1 MBFB-EW-1 8/25/05
CAM-17 Chromium (total) ug/l 1.2 100 MCL 0.56 1 MW-14 7/8/04
CAM-17 Chromium (trivalent) ug/l 0 Not Tested 4 Not Tested
CAM-17 Cobalt ug/l 0.58 2.2 1 MBFB-EW-1 8/24/05
CAM-17 Copper ug/l 1.8 1,300 MCL 2.2 1 MW-14 7/8/04
CAM-17 Lead ug/l 1.8 15 MCL <10 1 MBFB-EW-1 8/24/05
CAM-17 Mercury ug/l 0 2 MCL <0.2 1 MW-14 7/8/04
CAM-17 Molybdenum ug/l 4.4 3.8 1 MBFB-EW-1 8/24/05
CAM-17 Nickel ug/l 3.3 6.2 1 MBFB-EW-1 8/24/05
CAM-17 Selenium ug/l 0.63 50 MCL 8 1 MBFB-EW-1 8/24/05
CAM-17 Silver ug/l 0.23 <10 1 MBFB-EW-1 8/24/05
CAM-17 Thallium ug/l 0.14 2 MCL 0.25 1 MW-14 7/8/04
CAM-17 Vanadium ug/l 1.0 <20 1 MBFB-EW-1 8/24/05
CAM-17 Zinc ug/l 170 72 1 MBFB-EW-1 8/24/05



Other Aluminum ug/l 9 0 3 HSU Avg
Other Ammonium ug/l 0 Not Tested 4 Not Tested
Other Biochemical Oxygen Demand ug/l 2554 23000 1 MBFB-EW-1 8/25/05
Other Boron ug/l 183 410 1 MW-14 5/3/04
Other Chlorine, Residual ug/l 0 4,000 MCL <100 1 MBFB-EW-1 8/25/05
Other Cyanide ug/l 0 200 MCL <5 1 MBFB-EW-1 8/24/05
Other Fluoride ug/l 226 4,000 MCL 100 2 MW-14 2/9/89
Other Hardness as CaCO3 mg/l 375 519 3 HSU Avg
Other Hydroxide (as CACO3) mg/l 1.1 <1 2 MW-14 2/9/89
Other MBAS (Surfactants) ug/l 946 390 1 MBFB-EW-1 8/25/05
Other Methanol ug/l 114 670 1 MBFB-EW-1 8/24/05
Other Nitrate-Nitrogen ug/l 85 10,000 MCL 1500 3 HSU Avg
Other Nitrite ug/l 0 1,000 MCL Not Tested 4 Not Tested
Other Orthophosphate ug/l 16 Not Tested 4 Not Tested
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TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



MBFB-EW-1
4 GPM



Other Perchlorate ug/l 0 <40 1 MBFB-EW-1 8/25/05
Other Strontium ug/l 1591 Not Tested 4 Not Tested
Other Sulfide ug/l 4.8 <100 1 MBFB-EW-1 8/24/05
Other Total Kjeldahl Nitrogen ug/l 355 Not Tested 4 Not Tested
Other Total Organic Carbon mg/l 15 31 2 MW-14 12/2/90
Other Total Phosphorous ug/l 113 Not Tested 4 Not Tested
Other Total Suspended Solids ug/l 2766 17000 1 MBFB-EW-1 8/25/05



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



`
           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<50 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<10 2 MW-06 1/23/04



67 2 MW-06 1/23/04
130 2 MW-06 1/23/04
360 2 MW-06 10/31/06



<20 2 MW-06 1/23/04
<50 2 MW-06 1/23/04



<100 2 MW-06 1/23/04
<50 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<50 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<20 2 MW-06 1/23/04



34 2 MW-06 1/23/04
150 2 MW-06 1/23/04



<20 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<20 2 MW-06 1/23/04



280 2 MW-01 1/27/04
<20 2 MW-06 1/23/04
<5 2 MW-06 12/1/95



<50 2 MW-06 1/23/04
<100 2 MW-06 1/23/04
<50 2 MW-06 1/23/04



<100 2 MW-06 1/23/04
4000 2 MW-01 1/27/04



<1000 2 MW-06 4/25/91
<50 2 MW-06 12/1/95



500 2 MW-01 1/27/04
<50 2 MW-06 1/23/04
<50 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<50 2 MW-06 1/23/04
<50 2 MW-06 1/23/04
<50 2 MW-06 1/23/04



190 2 MW-06 1/23/04
1000 2 MW-01 1/27/04



<50 2 MW-06 1/23/04
20000 2 MW-01 1/27/04



<15 2 MW-06 1/23/04
71 2 MW-06 1/23/04



<20 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<50 2 MW-06 1/23/04



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



<20 2 MW-06 1/23/04
<50 2 MW-06 1/23/04
<20 2 MW-06 1/23/04



<100 2 MW-06 1/23/04
0 3 HSU Avg



<50 2 MW-06 1/23/04
<50 2 MW-06 1/23/04
<50 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<50 2 MW-06 1/23/04
<20 2 MW-06 1/23/04
<50 2 MW-06 1/23/04



0 3 HSU Avg
0 3 HSU Avg



13000 2 MW-06 10/31/06
<20 2 MW-06 1/23/04



300 2 MW-01 1/27/04
<20 2 MW-06 1/23/04



250 2 MW-01 1/27/04
<20 2 MW-06 1/23/04
<20 2 MW-06 1/23/04



1400 2 MW-06 10/31/06
<50 2 MW-06 1/23/04



UBA-EW-1
6 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



UBA-EW-1
6 GPM



<50 2 MW-06 1/23/04
<5 2 MW-06 1/23/04



60000 2 MW-01 1/27/04



<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90



24 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<25 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90



31 2 MW-01 5/2/85
<10 2 MW-01 5/2/85
<10 2 MW-06 12/2/90
<50 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<50 2 MW-06 12/2/90
<50 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-01 8/13/85
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-01 8/13/85
<25 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<20 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<40 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-01 8/13/85
<20 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-01 8/13/85



40 2 MW-01 7/1/85
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<25 2 MW-06 12/2/90
<20 2 MW-01 7/1/85
<10 2 MW-06 12/2/90



0 3 HSU Avg
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<80 2 MW-06 12/2/90
<40 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90
<10 2 MW-06 12/2/90



17 2 MW-01 5/2/85
<10 2 MW-06 12/2/90



0.17 2 MW-06 1/23/04
<0.1 2 MW-01 1/27/04
<0.1 2 MW-01 1/27/04
<2 2 MW-06 1/23/04
<2 2 MW-06 1/23/04
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



UBA-EW-1
6 GPM



<2 2 MW-06 1/23/04
<0.08 2 MW-06 1/23/04



36 2 MW-01 1/27/04
21 2 MW-01 1/27/04



<2 2 MW-06 1/23/04
<20 2 MW-06 1/23/04



33 2 MW-01 1/27/04
<2 2 MW-06 1/23/04
<2 2 MW-06 1/23/04
<4 2 MW-06 1/23/04
<2 2 MW-06 1/23/04
<2 2 MW-06 1/23/04
<2 2 MW-06 1/23/04



59 2 MW-01 1/27/04
<0.2 2 MW-06 1/23/04
<0.1 2 MW-06 1/23/04
<2 2 MW-06 1/23/04



<100 2 MW-06 1/23/04



<5 2 MW-06 12/1/95
<5 2 MW-06 12/1/95
<5 2 MW-06 12/1/95
<5 2 MW-06 12/1/95
<5 2 MW-06 12/1/95
<5 2 MW-06 12/1/95
<5 2 MW-06 12/1/95



448 3 HSU Avg
722 2 MW-01 8/13/85
850 2 MW-06 2/8/89



<1 2 MW-06 2/8/89
1400 2 MW-01 1/12/87
110 2 MW-01 1/12/87
230 2 MW-06 2/8/89



1800 2 MW-01 5/2/85
18 2 MW-01 5/2/85



840 2 MW-01 7/1/85
1900 2 MW-06 2/8/89
4800 2 MW-06 2/8/89



<2 2 MW-01 10/31/06
14 2 MW-01 10/31/06



150 2 MW-01 10/31/06
<0.5 2 MW-01 10/31/06
<1 2 MW-01 10/31/06
0 3 HSU Avg



<2 2 MW-01 10/31/06
Not Tested 4 Not Tested



4.6 2 MW-01 10/31/06
3.3 2 MW-01 10/31/06



<1 2 MW-01 10/31/06
<0.2 2 MW-01 10/31/06
<2 2 MW-01 10/31/06



6.2 2 MW-01 10/31/06
2.9 2 MW-01 10/31/06



<1 2 MW-01 10/31/06
<1 2 MW-01 10/31/06
<2 2 MW-01 10/31/06



<20 2 MW-01 10/31/06



0 3 HSU Avg
Not Tested 4 Not Tested



2100 3 HSU Avg
940 2 MW-01 5/2/85



Not Tested 4 Not Tested
0 3 HSU Avg



270 2 MW-01 8/13/85
520 3 HSU Avg



<1 2 MW-06 2/8/89
35 3 HSU Avg



0 3 HSU Avg
1500 3 HSU Avg



Not Tested 4 Not Tested
Not Tested 4 Not Tested
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



UBA-EW-1
6 GPM



0 3 HSU Avg
Not Tested 4 Not Tested



0 3 HSU Avg
Not Tested 4 Not Tested



24 2 MW-06 12/2/90
Not Tested 4 Not Tested



22000 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<100 1 MW-13 1/26/04
<40 1 MW-13 1/26/04
<20 1 MW-13 1/26/04
<40 1 MW-13 1/26/04
<40 1 MW-13 1/26/04



<100 1 MW-13 1/26/04
<40 1 MW-13 1/26/04



<100 1 MW-13 1/26/04
<200 1 MW-13 1/26/04
<100 1 MW-13 1/26/04



1000 1 MW-13 1/26/04
<100 1 MW-13 1/26/04
<40 1 MW-13 1/26/04
<40 1 MW-13 1/26/04
<40 1 MW-13 1/26/04



57 1 MW-13 1/26/04
<40 1 MW-13 1/26/04



170 1 MW-13 1/26/04
<40 1 MW-13 1/26/04
<40 1 MW-13 1/26/04
<40 1 MW-13 1/26/04
<40 1 MW-13 1/26/04



<200 2 MW-13 4/21/90
<100 1 MW-13 1/26/04
<200 1 MW-13 1/26/04
<100 1 MW-13 1/26/04
<200 1 MW-13 1/26/04
<200 1 MW-13 1/26/04



<4000 2 MW-13 4/21/90
<4000 2 MW-13 4/21/90



8700 1 MW-13 1/26/04
<100 1 MW-13 1/26/04
<100 1 MW-13 1/26/04
<40 1 MW-13 1/26/04



<100 1 MW-13 1/26/04
<100 1 MW-13 1/26/04
<100 1 MW-13 1/26/04
<10 1 MW-13 1/26/04



11000 1 MW-13 1/26/04
<100 1 MW-13 1/26/04



160 1 MW-13 1/26/04
<30 1 MW-13 1/26/04



44 1 MW-13 1/26/04
<40 1 MW-13 1/26/04
<40 1 MW-13 1/26/04
<40 1 MW-13 1/26/04



<100 1 MW-13 1/26/04
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



1000 1 MW-13 1/26/04
<100 1 MW-13 1/26/04



56 1 MW-13 1/26/04
<200 1 MW-13 1/26/04



0 3 HSU Avg
<100 1 MW-13 1/26/04



500 1 MW-13 1/26/04
<100 1 MW-13 1/26/04
<40 1 MW-13 1/26/04



150 1 MW-13 1/26/04
770 1 MW-13 1/26/04



<40 1 MW-13 1/26/04
<100 1 MW-13 1/26/04



0 3 HSU Avg
0 3 HSU Avg



350 1 MW-13 10/30/06
1800 1 MW-13 1/26/04
1100 1 MW-13 1/26/04
490 1 MW-13 1/26/04
650 1 MW-13 1/26/04



<40 1 MW-13 1/26/04
<40 1 MW-13 1/26/04



480 1 MW-13 1/26/04
<100 1 MW-13 1/26/04



UBA-EW-2
12 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



UBA-EW-2
12 GPM



<100 1 MW-13 1/26/04
<10 1 MW-13 1/26/04



37000 1 MW-13 1/26/04



0 3 HSU Avg
0 3 HSU Avg



0.8 3 HSU Avg
0.67 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



24 3 HSU Avg
2.64 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



5 3 HSU Avg
0.089 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.40 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.014 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.021 3 HSU Avg
0.9 3 HSU Avg



0 3 HSU Avg



<0.1 1 MW-13 1/26/04
<0.1 1 MW-13 1/26/04
<0.1 1 MW-13 1/26/04
<0.5 1 MW-13 1/26/04
<0.5 1 MW-13 1/26/04
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



UBA-EW-2
12 GPM



<0.5 1 MW-13 1/26/04
<0.02 1 MW-13 1/26/04



0.8 1 MW-13 1/26/04
0.68 1 MW-13 1/26/04



<0.5 1 MW-13 1/26/04
<5 1 MW-13 1/26/04



0.71 1 MW-13 1/26/04
<0.5 1 MW-13 1/26/04
<0.5 1 MW-13 1/26/04
<1 1 MW-13 1/26/04



<0.5 1 MW-13 1/26/04
<0.5 1 MW-13 1/26/04
<0.5 1 MW-13 1/26/04
<0.5 1 MW-13 1/26/04



<0.05 1 MW-13 1/26/04
<0.025 1 MW-13 1/26/04



<0.5 1 MW-13 1/26/04
<25 1 MW-13 1/26/04



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



450 3 HSU Avg
570 2 MW-13 2/8/89
230 2 MW-13 2/8/89



<1 2 MW-13 2/8/89
480 2 MW-13 2/8/89
440 3 HSU Avg
81 2 MW-13 2/8/89



5000 3 HSU Avg
14 3 HSU Avg



210 2 MW-13 2/8/89
140 2 MW-13 2/8/89



1600 2 MW-13 2/8/89



<2 1 MW-13 10/30/06
260 1 MW-13 10/30/06
100 1 MW-13 10/30/06



<0.5 1 MW-13 10/30/06
<1 1 MW-13 10/30/06
0 3 HSU Avg



<2 1 MW-13 10/30/06
Not Tested 4 Not Tested



<1 1 MW-13 10/30/06
<2 1 MW-13 10/30/06
<1 1 MW-13 10/30/06



<0.2 1 MW-13 10/30/06
3 1 MW-13 10/30/06



<2 1 MW-13 10/30/06
2.5 1 MW-13 10/30/06



<1 1 MW-13 10/30/06
<1 1 MW-13 10/30/06
<2 1 MW-13 10/30/06



<20 1 MW-13 10/30/06



0 3 HSU Avg
Not Tested 4 Not Tested



2100 3 HSU Avg
420 3 HSU Avg



Not Tested 4 Not Tested
0 3 HSU Avg



200 2 MW-13 2/8/89
520 3 HSU Avg



<1 2 MW-13 2/8/89
35 3 HSU Avg



0 3 HSU Avg
1500 3 HSU Avg



Not Tested 4 Not Tested
Not Tested 4 Not Tested
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



UBA-EW-2
12 GPM



0 3 HSU Avg
Not Tested 4 Not Tested



0 3 HSU Avg
Not Tested 4 Not Tested



13 3 HSU Avg
Not Tested 4 Not Tested



22000 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



0.75 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



0.89 1 BF-EW-1 8/26/05
0.62 1 BF-EW-1 8/26/05
0.55 1 BF-EW-1 8/26/05



<1 1 BF-EW-1 8/26/05
3.1 1 BF-EW-1 8/26/05
1.3 1 BF-EW-1 8/26/05



<5 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



<100 2 BF-07 2/2/04
9.1 1 BF-EW-1 8/26/05
6.4 1 BF-EW-1 8/26/05



<1 1 BF-EW-1 8/26/05
0.46 1 BF-EW-1 8/26/05
0.74 1 BF-EW-1 8/26/05



<1 1 BF-EW-1 8/26/05
54 1 BF-EW-1 8/26/05



<1 1 BF-EW-1 8/26/05
<100 1 BF-EW-1 8/26/05



<1 1 BF-EW-1 8/26/05
<10 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



<10 1 BF-EW-1 8/26/05
<10 1 BF-EW-1 8/26/05



<100 1 BF-EW-1 8/26/05
<40 1 BF-EW-1 8/26/05



140 1 BF-EW-1 10/6/06
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



<250 2 BF-07 2/2/04
<0.5 1 BF-EW-1 8/26/05



17000 1 BF-EW-1 10/6/06
<1 1 BF-EW-1 8/26/05



1700 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



1 1 BF-EW-1 8/26/05
<0.5 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<2 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



<150 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



27 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



<10 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



37 1 BF-EW-1 8/26/05
0.76 1 BF-EW-1 8/26/05



<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



<10 1 BF-EW-1 8/26/05
130 1 BF-EW-1 8/26/05
1.7 1 BF-EW-1 8/26/05
97 1 BF-EW-1 8/26/05
13 1 BF-EW-1 8/26/05
84 1 BF-EW-1 8/26/05



0.37 1 BF-EW-1 8/26/05
<0.5 1 BF-EW-1 8/26/05



54 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05



BF-EW-1
35 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-1
35 GPM



<250 2 BF-07 2/2/04
<0.5 1 BF-EW-1 8/26/05



56000 1 BF-EW-1 10/6/06



<50 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05



7.8 2 BF-07 7/7/04
6.1 2 BF-07 7/7/04



<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05



2.2 2 BF-07 7/7/04
<50 1 BF-EW-1 8/26/05
<2.5 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<50 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05
<25 1 BF-EW-1 8/26/05



<0.1 2 BF-07 2/2/04
<0.1 2 BF-07 2/2/04
<0.1 2 BF-07 2/2/04



<0.0047 1 BF-EW-1 10/6/06
<0.0047 1 BF-EW-1 10/6/06
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-1
35 GPM



<0.0094 1 BF-EW-1 10/6/06
<0.0047 1 BF-EW-1 10/6/06



0.19 1 BF-EW-1 10/6/06
0.64 1 BF-EW-1 10/6/06



<0.0047 1 BF-EW-1 10/6/06
<0.094 1 BF-EW-1 10/6/06



<0.0047 1 BF-EW-1 10/6/06
<0.0047 1 BF-EW-1 10/6/06
<0.0047 1 BF-EW-1 10/6/06
<0.0094 1 BF-EW-1 10/6/06
<0.0047 1 BF-EW-1 10/6/06
<0.0094 1 BF-EW-1 10/6/06
<0.0094 1 BF-EW-1 10/6/06



0.37 1 BF-EW-1 10/6/06
0.013 2 BF-07 2/2/04



<0.0047 1 BF-EW-1 10/6/06
<0.0047 1 BF-EW-1 10/6/06
<0.094 1 BF-EW-1 10/6/06



<0.5 1 BF-EW-1 8/26/05
<0.5 1 BF-EW-1 8/26/05
<0.5 1 BF-EW-1 8/26/05
<0.5 1 BF-EW-1 8/26/05
<0.5 1 BF-EW-1 8/26/05
<0.5 1 BF-EW-1 8/26/05
<0.5 1 BF-EW-1 8/26/05



250 3 HSU Avg
220 2 BF-07 2/9/89
150 2 BF-07 2/9/89



<1 2 BF-07 2/9/89
160 2 BF-07 1/22/99
140 2 BF-07 1/22/99
37 2 BF-07 2/9/89



490 2 BF-07 1/22/99
7 3 HSU Avg



74 2 BF-07 2/9/89
230 2 BF-07 2/9/89
0.33 1 BF-EW-1 8/26/05



0.06 1 BF-EW-1 10/6/06
2.4 1 BF-EW-1 10/6/06
67 1 BF-EW-1 8/26/05



<0.5 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 8/26/05
<1 1 BF-EW-1 10/6/06



1.2 1 BF-EW-1 8/26/05
<5 1 BF-EW-1 10/6/06



1 1 BF-EW-1 8/26/05
2.1 1 BF-EW-1 8/26/05
30 2 BF-07 7/7/04



<0.2 1 BF-EW-1 8/26/05
3.1 1 BF-EW-1 8/26/05
16 1 BF-EW-1 8/26/05
1.5 1 BF-EW-1 8/26/05



<1 1 BF-EW-1 8/26/05
0.38 1 BF-EW-1 8/26/05
3.4 1 BF-EW-1 8/26/05
12 1 BF-EW-1 8/26/05



0 3 HSU Avg
0 3 HSU Avg



<2000 1 BF-EW-1 8/26/05
160 3 HSU Avg



<100 1 BF-EW-1 8/26/05
<5 1 BF-EW-1 8/26/05



200 2 BF-07 2/9/89
410.0 3 HSU Avg



<1 mg/l 2 BF-07 2/9/89
3200 1 BF-EW-1 8/26/05
860 1 BF-EW-1 8/26/05
75 3 HSU Avg



0 3 HSU Avg
13 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-1
35 GPM



<400 1 BF-EW-1 8/26/05
2300 3 HSU Avg



<100 1 BF-EW-1 8/26/05
280 3 HSU Avg
34 2 BF-07 1/22/99



240 3 HSU Avg
18000 1 BF-EW-1 8/26/05
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05



<100 1 BF-EW-2 7/26/05
<500 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05



<2 1 BF-OW-3 7/20/05
5.2 1 BF-OW-3 7/20/05



<50 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05



36 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05



36 1 BF-OW-3 7/20/05
<100 1 BF-EW-2 7/26/05



0 3 HSU Avg
<100 1 BF-EW-2 7/26/05



<1000 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05



<1000 1 BF-EW-2 7/26/05
<1000 1 BF-EW-2 7/26/05



<5 2 BF-EW-2 9/29/05
<2 2 BF-EW-2 9/29/05



52 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05



<5 1 BF-OW-3 7/20/05
<50 1 BF-EW-2 7/26/05



32000 1 BF-EW-2 1/25/07
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<50 1 BF-EW-2 7/26/05



<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<200 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05



<15000 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05



9.2 1 BF-OW-3 7/20/05
<40 1 BF-EW-2 7/26/05



<100 1 BF-EW-2 7/26/05
<1000 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<500 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05



<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05



100 1 BF-EW-2 7/26/05
<1000 1 BF-EW-2 7/26/05



16 1 BF-OW-3 7/20/05
<50 1 BF-EW-2 7/26/05



11 1 BF-OW-3 7/20/05
<50 1 BF-EW-2 7/26/05



9.9 1 BF-OW-3 7/20/05
<100 1 BF-EW-2 7/26/05
<50 1 BF-EW-2 7/26/05



<100 1 BF-EW-2 7/26/05
<100 1 BF-EW-2 7/26/05



BF-EW-2
68 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-2
68 GPM



<5 1 BF-OW-3 7/20/05
<50 1 BF-EW-2 7/26/05



110000 1 BF-EW-2 1/25/07



<80 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05



<200 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<10 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<80 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05
<40 1 BF-EW-2 7/26/05



0.098 3 HSU Avg
0 3 HSU Avg



0.0095 3 HSU Avg
<0.0047 1 BF-EW-2 1/25/07
<0.0047 1 BF-EW-2 1/25/07
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-2
68 GPM



<0.0094 1 BF-EW-2 1/25/07
<0.005 1 BF-EW-2 7/26/05



0.0035 1 BF-EW-2 1/25/07
<0.0094 1 BF-EW-2 1/25/07
<0.005 1 BF-EW-2 7/26/05



<0.1 1 BF-EW-2 7/26/05
<0.005 1 BF-EW-2 7/26/05
<0.005 1 BF-EW-2 7/26/05
<0.005 1 BF-EW-2 7/26/05
<0.01 1 BF-EW-2 7/26/05



<0.005 1 BF-EW-2 7/26/05
<0.01 1 BF-EW-2 7/26/05
<0.01 1 BF-EW-2 7/26/05
<0.01 1 BF-EW-2 7/26/05



<0.0094 1 BF-EW-2 1/25/07
<0.005 1 BF-EW-2 7/26/05
<0.005 1 BF-EW-2 7/26/05



<0.1 1 BF-EW-2 7/26/05



<0.5 1 BF-EW-2 7/26/05
<0.5 1 BF-EW-2 7/26/05
<0.5 1 BF-EW-2 7/26/05
<0.5 1 BF-EW-2 7/26/05
<0.5 1 BF-EW-2 7/26/05
<0.5 1 BF-EW-2 7/26/05
<0.5 1 BF-EW-2 7/26/05



250 3 HSU Avg
220 3 HSU Avg
100 3 HSU Avg



0 3 HSU Avg
190 3 HSU Avg
120 3 HSU Avg
32 3 HSU Avg



290 3 HSU Avg
7 3 HSU Avg



97 3 HSU Avg
130 3 HSU Avg
0.34 1 BF-EW-2 7/26/05



0.16 1 BF-EW-2 7/26/05
31 1 BF-EW-2 7/26/05



110 1 BF-EW-2 7/26/05
<0.5 1 BF-EW-2 7/26/05
<1 1 BF-EW-2 7/26/05
<1 1 BF-EW-2 1/25/07



1.2 1 BF-EW-2 7/26/05
<5 1 BF-EW-2 1/25/07



0.56 1 BF-EW-2 7/26/05
3.2 1 BF-EW-2 7/26/05



0.05 1 BF-EW-2 7/26/05
<0.2 1 BF-EW-2 7/26/05



4.8 1 BF-EW-2 7/26/05
1.8 1 BF-EW-2 7/26/05
1.2 1 BF-EW-2 7/26/05



0.03 1 BF-EW-2 7/26/05
0.49 1 BF-EW-2 7/26/05
0.89 1 BF-EW-2 7/26/05
46 1 BF-EW-2 7/26/05



0 3 HSU Avg
0 3 HSU Avg



<2000 1 BF-EW-2 7/26/05
160 3 HSU Avg



<100 1 BF-EW-2 7/26/05
<5 1 BF-EW-2 7/26/05



140 3 HSU Avg
410 3 HSU Avg



0 3 HSU Avg
2100 1 BF-EW-2 7/26/05



<500 1 BF-EW-2 7/26/05
75 3 HSU Avg



0 3 HSU Avg
13 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-2
68 GPM



<80 1 BF-EW-2 7/26/05
2300 3 HSU Avg



21 1 BF-EW-2 7/26/05
280 3 HSU Avg
16.0 3 HSU Avg
240 3 HSU Avg



<10000 1 BF-EW-2 7/26/05
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<50 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<10 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<50 2 BF-15 1/28/04



<100 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<5 2 BF-15 1/28/04



<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04



38 2 BF-15 1/28/04
<20 2 BF-15 1/28/04



<500 2 BF-15 8/4/90
<50 2 BF-15 1/28/04



<100 2 BF-15 1/28/04
<50 2 BF-15 1/28/04



<100 2 BF-15 1/28/04
<100 2 BF-15 1/28/04



<4000 2 BF-15 10/26/89
<4000 2 BF-15 10/26/89



37 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<5 2 BF-15 1/28/04



11000 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<15 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<50 2 BF-15 1/28/04



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



<20 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<20 2 BF-15 1/28/04



<100 2 BF-15 1/28/04
<5 2 BF-15 1/25/99



<50 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<50 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<50 2 BF-15 1/28/04



7.7 3 HSU Avg
13 3 HSU Avg
80 2 BF-15 1/28/04



<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<20 2 BF-15 1/28/04
<50 2 BF-15 1/28/04



BF-EW-3
64 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-3
64 GPM



<50 2 BF-15 1/28/04
<5 2 BF-15 1/28/04



110000 2 BF-15 1/28/04



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



1.7 3 HSU Avg
0.48 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.18 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.012 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



<0.1 2 BF-15 1/28/04
<0.1 2 BF-15 1/28/04
<0.1 2 BF-15 1/28/04
<0.5 2 BF-15 1/28/04
<0.5 2 BF-15 1/28/04
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-3
64 GPM



<0.5 2 BF-15 1/28/04
<0.02 2 BF-15 1/28/04



0.76 2 BF-15 1/28/04
0.63 2 BF-15 1/28/04



<0.5 2 BF-15 1/28/04
<5 2 BF-15 1/28/04



0.12 2 BF-15 1/28/04
<0.5 2 BF-15 1/28/04
<0.5 2 BF-15 1/28/04
<1 2 BF-15 1/28/04



<0.5 2 BF-15 1/28/04
<0.5 2 BF-15 1/28/04
<0.5 2 BF-15 1/28/04



0.47 2 BF-15 1/28/04
<0.05 2 BF-15 1/28/04



<0.025 2 BF-15 1/28/04
<0.5 2 BF-15 1/28/04
<25 2 BF-15 1/28/04



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



580 2 BF-15 1/28/04
400 2 BF-15 10/26/89
260 2 BF-15 1/28/04



<1 2 BF-15 10/26/89
330 2 BF-15 1/28/04
270 2 BF-15 1/28/04
87 2 BF-15 1/28/04



330 2 BF-15 1/28/04
11 2 BF-15 1/28/04



160 2 BF-15 1/28/04
320 2 BF-15 1/28/04



1600 2 BF-15 1/28/04



<2 2 BF-15 1/28/04
1.4 2 BF-15 10/27/06
72 2 BF-15 1/28/04



<0.5 2 BF-15 1/28/04
<1 2 BF-15 1/28/04



0.075 3 HSU Avg
<1 2 BF-15 1/28/04
0 3 HSU Avg



1.5 2 BF-15 1/28/04
2.1 2 BF-15 1/28/04



<1 2 BF-15 1/28/04
<0.2 2 BF-15 1/28/04



1.1 2 BF-15 1/28/04
<1 2 BF-15 1/28/04
<2 2 BF-15 1/28/04
<1 2 BF-15 1/28/04
<1 2 BF-15 1/28/04



1.2 2 BF-15 1/28/04
81 2 BF-15 1/28/04



<50 2 BF-15 1/28/04
<600 2 BF-15 1/28/04



4600 3 HSU Avg
410 2 BF-15 1/28/04



0 3 HSU Avg
<25 2 BF-15 1/28/04



<1000 2 BF-15 1/28/04
1000 2 BF-15 1/28/04



<1 2 BF-15 10/26/89
470 2 BF-15 1/28/04
170 3 HSU Avg



<220 2 BF-15 1/28/04
<3000 2 BF-15 1/28/04



<50 2 BF-15 1/28/04
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-3
64 GPM



0 3 HSU Avg
3200 2 BF-15 1/28/04



<100 2 BF-15 1/28/04
<500 2 BF-15 1/28/04



19 2 BF-15 1/28/04
<50 2 BF-15 1/28/04



<10000 2 BF-15 1/28/04
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<50 2 BF-11 1/16/04
<20 2 BF-11 1/16/04
<10 2 BF-11 1/16/04
<20 2 BF-11 1/16/04
<20 2 BF-11 1/16/04
<50 2 BF-11 1/16/04
<20 2 BF-11 1/16/04
<50 2 BF-11 1/16/04
<50 2 BF-11 7/7/04
<2 2 BF-11 7/7/04



70 2 BF-11 7/7/04
<50 2 BF-11 1/16/04
<20 2 BF-11 1/16/04
<20 2 BF-11 1/16/04



1.6 2 BF-11 7/7/04
130 2 BF-11 7/7/04



<20 2 BF-11 1/16/04
23 2 BF-11 7/7/04



<1 2 BF-11 7/7/04
<20 2 BF-11 1/16/04



11 2 BF-11 7/7/04
<20 2 BF-11 1/16/04
<20 2 BF-11 8/4/90
<50 2 BF-11 1/16/04



<100 2 BF-11 1/16/04
<50 2 BF-11 1/16/04



<100 2 BF-11 1/16/04
<100 2 BF-11 1/16/04
<400 2 BF-11 8/4/90
<400 2 BF-11 8/4/90



1 2 BF-11 7/7/04
<50 2 BF-11 1/16/04
<50 2 BF-11 1/16/04
<20 2 BF-11 1/16/04
<50 2 BF-11 1/16/04
<50 2 BF-11 1/16/04
<50 2 BF-11 1/16/04
<5 2 BF-11 1/16/04



1500 2 BF-11 1/16/04
<50 2 BF-11 1/16/04
<20 2 BF-11 1/16/04
<15 2 BF-11 1/16/04



16 2 BF-11 7/7/04
<20 2 BF-11 1/16/04
<20 2 BF-11 1/16/04
<20 2 BF-11 1/16/04
<50 2 BF-11 1/16/04
<50 2 BF-11 7/7/04



<7500 2 BF-11 7/7/04
<50 2 BF-11 7/7/04



230 2 BF-11 7/7/04
<4 2 BF-11 7/7/04



<20 2 BF-11 1/16/04
<100 2 BF-11 1/16/04
<50 2 BF-11 7/7/04



34 2 BF-11 7/7/04
0.65 2 BF-11 7/7/04



<50 2 BF-11 1/16/04
<20 2 BF-11 1/16/04



16 2 BF-11 7/7/04
<50 2 BF-11 1/16/04
<20 2 BF-11 1/16/04
<50 2 BF-11 1/16/04
<50 2 BF-11 7/7/04



<500 2 BF-11 7/7/04
<20 2 BF-11 1/16/04
<20 2 BF-11 1/16/04



100 2 BF-11 7/7/04
<20 2 BF-11 1/16/04



100 2 BF-11 7/7/04
<20 2 BF-11 1/16/04
<20 2 BF-11 1/16/04



36 2 BF-11 7/7/04
<50 2 BF-11 1/16/04



BF-EW-4
132 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-4
132 GPM



<50 2 BF-11 1/16/04
<5 2 BF-11 1/16/04



11000 2 BF-11 1/16/04



<2 2 BF-11 7/7/04
<4 2 BF-11 7/7/04
<2 2 BF-11 7/7/04
<4 2 BF-11 7/7/04
<4 2 BF-11 7/7/04



<10 2 BF-11 7/7/04
<10 2 BF-11 7/7/04
<10 2 BF-11 7/7/04
<1 2 BF-11 7/7/04
<2 2 BF-11 7/7/04
<2 2 BF-11 7/7/04
<4 2 BF-11 7/7/04



<10 2 BF-11 7/7/04
<4 2 BF-11 7/7/04



<10 2 BF-11 7/7/04
<4 2 BF-11 7/7/04



<10 2 BF-11 7/7/04
<10 2 BF-11 7/7/04
<2 2 BF-11 7/7/04
<4 2 BF-11 7/7/04
<1 2 BF-11 7/7/04



<10 2 BF-11 7/7/04
<10 2 BF-11 7/7/04
<10 2 BF-11 7/7/04
<1 2 BF-11 7/7/04



<20 2 BF-11 7/7/04
<1 2 BF-11 7/7/04



<10 2 BF-11 7/7/04
<10 2 BF-11 7/7/04
<4 2 BF-11 7/7/04



<10 2 BF-11 7/7/04
<1 2 BF-11 7/7/04



<40 2 BF-11 7/7/04
<10 2 BF-11 7/7/04
<1 2 BF-11 7/7/04
<1 2 BF-11 7/7/04
<1 2 BF-11 7/7/04



6.5 2 BF-11 7/7/04
5 2 BF-11 7/7/04



<1 2 BF-11 7/7/04
<1 2 BF-11 7/7/04
<1 2 BF-11 7/7/04
<2 2 BF-11 7/7/04
<1 2 BF-11 7/7/04



1.8 2 BF-11 7/7/04
<10 2 BF-11 7/7/04
<1 2 BF-11 7/7/04
<1 2 BF-11 7/7/04
<1 2 BF-11 7/7/04
<2 2 BF-11 7/7/04



<10 2 BF-11 7/7/04
<6 2 BF-11 7/7/04
<4 2 BF-11 7/7/04
<2 2 BF-11 7/7/04
<2 2 BF-11 7/7/04
<4 2 BF-11 7/7/04
<4 2 BF-11 7/7/04
<2 2 BF-11 7/7/04
<4 2 BF-11 7/7/04
<4 2 BF-11 7/7/04



0.38 2 BF-11 7/7/04
<2 2 BF-11 7/7/04
<1 2 BF-11 7/7/04



<0.04 2 BF-11 8/4/90
<0.04 2 BF-11 8/4/90
<0.04 2 BF-11 8/4/90
<0.04 2 BF-11 8/4/90
<0.04 2 BF-11 8/4/90
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-4
132 GPM



<0.04 2 BF-11 8/4/90
0 3 HSU Avg



<0.04 2 BF-11 8/4/90
<0.04 2 BF-11 8/4/90



0 3 HSU Avg
0 3 HSU Avg



<0.04 2 BF-11 8/4/90
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



<0.04 2 BF-11 8/4/90
0.00042 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



440 2 BF-11 12/7/89
440 2 BF-11 12/7/89
98 2 BF-11 12/7/89



<1 2 BF-11 12/7/89
120 2 BF-11 12/7/89
120 3 HSU Avg
33 2 BF-11 12/7/89



290 3 HSU Avg
6.5 2 BF-11 12/7/89
170 2 BF-11 12/7/89
120 2 BF-11 12/7/89
820 2 BF-11 12/7/89



1 2 BF-11 7/7/04
3 2 BF-11 10/23/06



70 2 BF-11 7/7/04
<0.5 2 BF-11 7/7/04
<1 2 BF-11 7/7/04



0.047 2 BF-11 7/7/04
3.2 2 BF-11 10/23/06



0 3 HSU Avg
0.89 2 BF-11 7/7/04



3 2 BF-11 7/7/04
0.96 2 BF-11 7/7/04



<0.2 2 BF-11 7/7/04
1.3 2 BF-11 7/7/04
3 2 BF-11 10/23/06



0.48 2 BF-11 7/7/04
<1 2 BF-11 7/7/04
<1 2 BF-11 7/7/04
<1 2 BF-11 7/7/04



660 2 BF-11 7/7/04



0 3 HSU Avg
0 3 HSU Avg



4600 3 HSU Avg
180 2 BF-11 12/7/89



0 3 HSU Avg
<25 2 BF-11 7/7/04



220 2 BF-11 12/7/89
410 3 HSU Avg



<1 2 BF-11 12/7/89
1300 3 HSU Avg



<500 2 BF-11 7/7/04
90 2 BF-11 12/7/89



0 3 HSU Avg
13 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-4
132 GPM



<200 2 BF-11 7/7/04
2300 3 HSU Avg
0.7 3 HSU Avg
275 3 HSU Avg
16 3 HSU Avg



240 3 HSU Avg
1600 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



0.75 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



0.89 2 BF-EW-1 8/26/05
0.62 2 BF-EW-1 8/26/05
0.55 2 BF-EW-1 8/26/05



<1 2 BF-EW-1 8/26/05
3.1 2 BF-EW-1 8/26/05
1.3 2 BF-EW-1 8/26/05



<5 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



<200 2 BF-02 1/26/04
9.1 2 BF-EW-1 8/26/05
6.4 2 BF-EW-1 8/26/05



<1 2 BF-EW-1 8/26/05
0.46 2 BF-EW-1 8/26/05
0.74 2 BF-EW-1 8/26/05



<1 2 BF-EW-1 8/26/05
54 2 BF-EW-1 8/26/05



<1 2 BF-EW-1 8/26/05
<100 2 BF-EW-1 8/26/05



<1 2 BF-EW-1 8/26/05
<10 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



<10 2 BF-EW-1 8/26/05
<10 2 BF-EW-1 8/26/05



<100 2 BF-EW-1 8/26/05
<40 2 BF-EW-1 8/26/05



20 2 BF-EW-1 10/6/06
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



<500 2 BF-02 1/26/04
<0.5 2 BF-EW-1 8/26/05



20000 2 BF-EW-1 10/6/06
<1 2 BF-EW-1 8/26/05



1700 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



1 2 BF-EW-1 8/26/05
<0.5 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<2 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



<150 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



27 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



<10 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



37 2 BF-EW-1 8/26/05
0.76 2 BF-EW-1 8/26/05



<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05



<10 2 BF-EW-1 8/26/05
130 2 BF-EW-1 8/26/05
1.7 2 BF-EW-1 8/26/05
97 2 BF-EW-1 8/26/05
13 2 BF-EW-1 8/26/05
84 2 BF-EW-1 8/26/05



0.37 2 BF-EW-1 8/26/05
<0.5 2 BF-EW-1 8/26/05



54 2 BF-EW-1 8/26/05
0.28 2 BF-EW-1 38590



35 GPM
BF-EW-5
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



35 GPM
BF-EW-5



<500 2 BF-02 1/26/04
<0.5 2 BF-EW-1 8/26/05



50000 2 BF-EW-1 10/6/06



<50 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05



<120 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<2.5 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<50 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05
<25 2 BF-EW-1 8/26/05



4.9 2 BF-02 1/26/04
<1 2 BF-02 1/26/04
<1 2 BF-02 1/26/04



<0.0047 2 BF-EW-1 10/6/06
<0.0047 2 BF-EW-1 10/6/06
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



35 GPM
BF-EW-5



<0.0094 2 BF-EW-1 10/6/06
<0.0047 2 BF-EW-1 10/6/06



0.19 2 BF-EW-1 10/6/06
0.64 2 BF-EW-1 10/6/06



<0.0047 2 BF-EW-1 10/6/06
<0.094 2 BF-EW-1 10/6/06



<0.0047 2 BF-EW-1 10/6/06
<0.0047 2 BF-EW-1 10/6/06
<0.0047 2 BF-EW-1 10/6/06
<0.0094 2 BF-EW-1 10/6/06
<0.0047 2 BF-EW-1 10/6/06
<0.0094 2 BF-EW-1 10/6/06
<0.0094 2 BF-EW-1 10/6/06



0.37 2 BF-EW-1 10/6/06
<0.0094 2 BF-EW-1 10/6/06
<0.0047 2 BF-EW-1 10/6/06
<0.0047 2 BF-EW-1 10/6/06
<0.094 2 BF-EW-1 10/6/06



<0.5 2 BF-EW-1 8/26/05
<0.5 2 BF-EW-1 8/26/05
<0.5 2 BF-EW-1 8/26/05
<0.5 2 BF-EW-1 8/26/05
<0.5 2 BF-EW-1 8/26/05
<0.5 2 BF-EW-1 8/26/05
<0.5 2 BF-EW-1 8/26/05



250 3 HSU Avg
200 2 BF-02 1/13/87
100 2 BF-02 1/13/87



<20 2 BF-02 1/13/87
250 2 BF-02 12/30/04



<30 2 BF-02 1/13/87
23 2 BF-02 1/7/87



650 2 BF-02 1/13/87
5.9 2 BF-02 1/13/87
82 2 BF-02 1/7/87



240 2 BF-02 12/30/04
1400 2 BF-02 8/31/04



0.062 2 BF-EW-1 10/6/06
2.4 2 BF-EW-1 10/6/06
67 2 BF-EW-1 8/26/05



<0.5 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 8/26/05
<1 2 BF-EW-1 10/6/06



1.2 2 BF-EW-1 8/26/05
<5 2 BF-EW-1 10/6/06



1 2 BF-EW-1 8/26/05
2.1 2 BF-EW-1 8/26/05



<1 2 BF-EW-1 8/26/05
<0.2 2 BF-EW-1 8/26/05



3.1 2 BF-EW-1 8/26/05
16 2 BF-EW-1 8/26/05
1.5 2 BF-EW-1 8/26/05



<1 2 BF-EW-1 8/26/05
0.38 2 BF-EW-1 8/26/05
3.4 2 BF-EW-1 8/26/05
12 2 BF-EW-1 8/26/05



0 3 HSU Avg
0 3 HSU Avg



<2000 2 BF-EW-1 8/26/05
170 2 BF-02 4/29/04



<100 2 BF-EW-1 8/26/05
<5 2 BF-EW-1 8/26/05



200 2 BF-02 1/13/87
410 3 HSU Avg



<20 2 BF-02 1/13/87
3200 2 BF-EW-1 8/26/05
860 2 BF-EW-1 8/26/05
75 3 HSU Avg



0 3 HSU Avg
13 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



35 GPM
BF-EW-5



<400 2 BF-EW-1 8/26/05
2300 3 HSU Avg



<100 2 BF-EW-1 8/26/05
280 3 HSU Avg
16.0 3 HSU Avg
240 3 HSU Avg



18000 2 BF-EW-1 8/26/05
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<100 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<20 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



<100 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



<100 1 BF-06 1/26/04
<200 1 BF-06 1/26/04
<100 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



<100 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<10 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



65 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



<100 2 BF-06 2/24/90
<100 1 BF-06 1/26/04
<200 1 BF-06 1/26/04
<100 1 BF-06 1/26/04
<200 1 BF-06 1/26/04
<200 1 BF-06 1/26/04



<2000 2 BF-06 2/24/90
<2000 2 BF-06 2/24/90



220 1 BF-06 1/26/04
<100 1 BF-06 1/26/04
<100 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



<100 1 BF-06 1/26/04
<100 1 BF-06 1/26/04
<100 1 BF-06 1/26/04
<10 1 BF-06 1/26/04



26000 1 BF-06 1/26/04
<100 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<30 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



<100 1 BF-06 1/26/04
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



<40 1 BF-06 1/26/04
<100 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



<200 1 BF-06 1/26/04
<5 2 BF-06 1/22/99



<100 1 BF-06 1/26/04
<100 1 BF-06 1/26/04
<100 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



<100 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



<100 1 BF-06 1/26/04
7.7 3 HSU Avg
13 3 HSU Avg



<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04
<40 1 BF-06 1/26/04



70 1 BF-06 1/26/04
<100 1 BF-06 1/26/04



BF-EW-6
35 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-6
35 GPM



<100 1 BF-06 1/26/04
<10 1 BF-06 1/26/04



78000 1 BF-06 1/26/04



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



1.7 3 HSU Avg
0.48 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.17 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.017 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



<0.1 1 BF-06 1/26/04
<0.1 1 BF-06 1/26/04
<0.1 1 BF-06 1/26/04
<0.1 1 BF-06 1/26/04
<0.1 1 BF-06 1/26/04
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-6
35 GPM



0.018 1 BF-06 1/26/04
<0.004 1 BF-06 1/26/04



0.03 1 BF-06 1/26/04
0.037 1 BF-06 1/26/04



<0.1 1 BF-06 1/26/04
<1 1 BF-06 1/26/04



<0.2 1 BF-06 1/26/04
<0.1 1 BF-06 1/26/04
<0.1 1 BF-06 1/26/04
<0.2 1 BF-06 1/26/04
<0.1 1 BF-06 1/26/04
<0.1 1 BF-06 1/26/04
<0.1 1 BF-06 1/26/04



0.026 1 BF-06 1/26/04
<0.01 1 BF-06 1/26/04



<0.005 1 BF-06 1/26/04
<0.1 1 BF-06 1/26/04
<5 1 BF-06 1/26/04



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



250 3 HSU Avg
200 2 BF-06 2/8/89
140 2 BF-06 2/8/89



<1 2 BF-06 2/8/89
170 2 BF-06 2/8/89
60 2 BF-06 1/22/99
39 2 BF-06 2/8/89
77 2 BF-06 1/22/99
7.0 3 HSU Avg
76 2 BF-06 2/8/89



250 2 BF-06 2/8/89
990 2 BF-06 2/8/89



9 3 HSU Avg
6 3 HSU Avg



79 3 HSU Avg
2 3 HSU Avg
2 3 HSU Avg



0.07 3 HSU Avg
2 3 HSU Avg



0 3 HSU Avg
0.4 3 HSU Avg
3 3 HSU Avg
1 3 HSU Avg



0 3 HSU Avg
3 3 HSU Avg
6 3 HSU Avg



0.4 3 HSU Avg
4 3 HSU Avg



0.1 3 HSU Avg
1 3 HSU Avg



249 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg



4600 3 HSU Avg
160 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg



200 2 BF-06 2/8/89
410 3 HSU Avg



<1 2 BF-06 2/8/89
1300 3 HSU Avg
170 3 HSU Avg
75 3 HSU Avg



0 3 HSU Avg
13 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



BF-EW-6
35 GPM



0 3 HSU Avg
2300 3 HSU Avg



<2000 2 BF-06 1/22/99
275 3 HSU Avg
34 2 BF-06 1/22/99



240 3 HSU Avg
<10000 2 BF-06 1/22/99
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<5 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



<10 1 G-06 1/22/04
0.53 1 G-06 7/7/04



<0.5 1 G-EW-1 9/12/06
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



5.4 1 G-EW-1 9/12/06
<1 1 G-EW-1 9/27/05
<5 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



<10 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



<10 1 G-EW-1 9/27/05
<10 1 G-EW-1 9/27/05
<5 1 G-EW-1 9/27/05
<2 1 G-EW-1 9/27/05



1.9 1 G-EW-1 9/12/06
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



<25 1 G-06 1/22/04
<0.5 1 G-EW-1 9/27/05



3400 1 G-EW-1 9/12/06
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



<0.5 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<2 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



<150 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



0.63 1 G-EW-1 9/12/06
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



<10 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



0.62 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/12/06
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



<10 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/12/06



<0.5 1 G-EW-1 9/27/05
<1.5 1 G-EW-1 9/27/05
<0.5 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/27/05



<0.5 1 G-EW-1 9/27/05
<1 1 G-EW-1 9/12/06
<1 1 G-EW-1 9/27/05



G-EW-1
120 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-1
120 GPM



<25 1 G-06 1/22/04
<0.5 1 G-EW-1 9/27/05



16000 1 G-EW-1 9/12/06



<20 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05



6.4 1 G-06 7/7/04
4.8 1 G-06 7/7/04



<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05



1.7 1 G-06 7/7/04
<20 1 G-EW-1 8/18/05
<0.5 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<20 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05
<10 1 G-EW-1 8/18/05



<0.02 2 G-06 5/16/89
<0.02 2 G-06 5/16/89
<0.02 2 G-06 5/16/89



<0.0047 1 G-EW-1 9/12/06
<0.0047 1 G-EW-1 9/12/06
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-1
120 GPM



<0.0094 1 G-EW-1 9/12/06
<0.004 1 G-EW-1 9/27/05



0.018 1 G-EW-1 9/12/06
<0.0094 1 G-EW-1 9/12/06
<0.005 1 G-EW-1 9/27/05



<0.1 1 G-EW-1 9/27/05
<0.005 1 G-EW-1 9/27/05
<0.005 1 G-EW-1 9/27/05
<0.005 1 G-EW-1 9/27/05
<0.01 1 G-EW-1 9/27/05



<0.005 1 G-EW-1 9/27/05
<0.01 1 G-EW-1 9/27/05
<0.01 1 G-EW-1 9/27/05
<0.01 1 G-EW-1 9/27/05



<0.0094 1 G-EW-1 9/12/06
<0.005 1 G-EW-1 9/27/05
<0.005 1 G-EW-1 9/27/05



<5 1 G-EW-1 9/27/05



<0.5 1 G-EW-1 8/18/05
<0.5 1 G-EW-1 8/18/05
<0.5 1 G-EW-1 8/18/05
<0.5 1 G-EW-1 8/18/05
<0.5 1 G-EW-1 8/18/05
<0.5 1 G-EW-1 8/18/05
<0.5 1 G-EW-1 8/18/05



170 3 HSU Avg
160 2 G-06 2/9/89
49 2 G-06 2/9/89



<1 2 G-06 2/9/89
83 2 G-06 2/9/89
13 3 HSU Avg
18 2 G-06 2/9/89
46 3 HSU Avg
5 3 HSU Avg



62 2 G-06 2/9/89
60 2 G-06 2/9/89



390 1 G-EW-1 8/18/05



0.073 1 G-EW-1 9/12/06
11 1 G-EW-1 9/27/05
58 1 G-EW-1 8/18/05



<0.5 1 G-EW-1 8/18/05
<1 1 G-EW-1 8/18/05
<1 1 G-EW-1 9/12/06



1 1 G-EW-1 8/18/05
<5 1 G-EW-1 9/12/06



0.21 1 G-EW-1 8/18/05
0.72 1 G-EW-1 8/18/05



<1 1 G-EW-1 8/18/05
<0.2 1 G-EW-1 8/18/05



5.8 1 G-EW-1 8/18/05
1.7 1 G-EW-1 8/18/05



0.34 1 G-EW-1 8/18/05
0.029 1 G-EW-1 8/18/05
0.26 1 G-EW-1 8/18/05



1 1 G-EW-1 8/18/05
7.6 1 G-EW-1 8/18/05



21 3 HSU Avg
0 3 HSU Avg



<2000 1 G-EW-1 9/27/05
130 3 HSU Avg



<100 1 G-EW-1 9/27/05
<5 1 G-EW-1 8/18/05



300 2 G-06 2/9/89
180 3 HSU Avg



<1 2 G-06 2/9/89
<100 1 G-EW-1 9/27/05
<500 1 G-EW-1 8/18/05



7.3 3 HSU Avg
0 3 HSU Avg



17 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-1
120 GPM



<40 1 G-EW-1 8/18/05
660 3 HSU Avg



<100 1 G-EW-1 9/27/05
650 3 HSU Avg
6.9 3 HSU Avg
12 3 HSU Avg



<10000 1 G-EW-1 9/27/05
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



<25 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<2 1 G-22 10/27/06
<5 1 G-EW-2 3/2/06



16 1 G-EW-2 12/15/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



<10 1 G-EW-2 12/15/06
<5 1 G-EW-2 3/2/06
0 3 HSU Avg



<5 1 G-EW-2 3/2/06
<50 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



<50 1 G-EW-2 3/2/06
<50 1 G-EW-2 3/2/06



0 3 HSU Avg
0 3 HSU Avg



2.5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-22 10/29/04



<2.5 1 G-EW-2 3/2/06
640 1 G-22 12/11/08



<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



2.5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



<2.5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



<10 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



<750 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 12/15/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



<50 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



12 1 G-EW-2 2/27/06
<10 1 G-EW-2 12/15/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



<50 1 G-EW-2 3/2/06
<10 1 G-EW-2 12/15/06
<2.5 1 G-EW-2 3/2/06
<7.5 1 G-EW-2 3/2/06
<2.5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06
<5 1 G-EW-2 3/2/06



<2.5 1 G-EW-2 3/2/06
<10 1 G-EW-2 12/15/06
<5 1 G-EW-2 3/2/06



G-EW-2
30 GPM



1030 TM02 Tbls 3&4.xls Page 41 of 60











  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-2
30 GPM



<5 1 G-22 10/29/04
<2.5 1 G-EW-2 3/2/06



11000 1 G-EW-2 12/15/06



<20 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<50 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06



0 3 HSU Avg
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<20 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06
<10 1 G-EW-2 2/27/06



<0.097 1 G-EW-2 2/27/06
<0.097 1 G-EW-2 2/27/06
<0.097 1 G-EW-2 2/27/06



<0.0047 1 G-EW-2 12/15/06
<0.0047 1 G-EW-2 12/15/06
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-2
30 GPM



<0.0094 1 G-EW-2 12/15/06
<0.0039 1 G-EW-2 2/27/06
<0.0047 1 G-EW-2 12/15/06
<0.0094 1 G-EW-2 12/15/06
<0.0049 1 G-EW-2 2/27/06
<0.097 1 G-EW-2 2/27/06



<0.0049 1 G-EW-2 2/27/06
<0.0049 1 G-EW-2 2/27/06
<0.0049 1 G-EW-2 2/27/06
<0.0097 1 G-EW-2 2/27/06
<0.0049 1 G-EW-2 2/27/06
<0.0097 1 G-EW-2 2/27/06
<0.0097 1 G-EW-2 2/27/06
<0.0097 1 G-EW-2 2/27/06
<0.0094 1 G-EW-2 12/15/06
<0.0049 1 G-EW-2 2/27/06
<0.0049 1 G-EW-2 2/27/06



<4.9 1 G-EW-2 2/27/06



<0.49 1 G-EW-2 2/27/06
<0.49 1 G-EW-2 2/27/06
<0.49 1 G-EW-2 2/27/06
<0.49 1 G-EW-2 2/27/06
<0.49 1 G-EW-2 2/27/06
<0.49 1 G-EW-2 2/27/06
<0.49 1 G-EW-2 2/27/06



110 1 G-22 10/29/04
160 3 HSU Avg
76 1 G-22 12/11/08
3.6 3 HSU Avg
69 1 G-22 12/11/08



<0.04 1 G-22 12/11/08
17 1 G-22 10/29/04



0.021 1 G-22 12/11/08
6.6 1 G-22 10/29/04
78 1 G-22 10/29/04



120 1 G-22 10/29/04
610 1 G-22 10/29/04



0.16 1 G-EW-2 12/15/06
6.7 1 G-EW-2 12/15/06
80 1 G-EW-2 2/27/06



<0.5 1 G-EW-2 2/27/06
<1 1 G-EW-2 2/27/06
<1 1 G-EW-2 12/15/06



1.2 1 G-22 10/29/04
<5 1 G-EW-2 12/15/06



0.17 1 G-EW-2 2/27/06
4.7 1 G-EW-2 2/27/06
1.2 1 G-EW-2 2/27/06



<0.0002 1 G-22 12/11/08
18 1 G-22 12/11/08
2.4 1 G-EW-2 2/27/06
1.1 1 G-EW-2 2/27/06



<1 1 G-EW-2 2/27/06
<1 1 G-EW-2 2/27/06



0.89 1 G-EW-2 2/27/06
370 1 G-EW-2 2/27/06



88 3 G-22 10/29/04
<0.6 3 G-22 ########



7600 1 G-EW-2 3/2/06
132.6 3 HSU Avg



<100 1 G-EW-2 3/2/06
<0.025 3 G-22 ########



280 3 HSU Avg
260 1 G-22 12/11/08



7 3 HSU Avg
190 1 G-EW-2 2/27/06



0 3 HSU Avg
7.3 3 HSU Avg



<0.15 3 G-22 ########
16.5 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-2
30 GPM



0 3 HSU Avg
660 3 HSU Avg



<0.1 1 G-22 12/11/08
650 3 HSU Avg



7 3 HSU Avg
<50 1 G-EW-2 11/9/06



10 1 G-22 12/11/08
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<5 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<2 2 G-24 10/29/04



0.81 1 G-EW-3 2/16/06
2.2 1 G-EW-3 2/16/06



<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06



6.7 1 G-EW-3 2/12/07
<1 1 G-EW-3 2/16/06
0 3 HSU Avg



<1 1 G-EW-3 2/16/06
<10 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06



<10 1 G-EW-3 2/16/06
<10 1 G-EW-3 2/16/06



0 3 HSU Avg
0 3 HSU Avg



4.3 1 G-EW-3 2/12/07
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<5 2 G-24 10/29/04



<0.5 1 G-EW-3 2/16/06
640 1 G-EW-3 2/28/07



<1 1 G-EW-3 2/16/06
0.84 1 G-EW-3 2/16/06



<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06



<0.5 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<2 1 G-EW-3 2/16/06



1.8 1 G-EW-3 2/16/06
<150 1 G-EW-3 2/16/06



<1 1 G-EW-3 2/16/06
<5 1 G-EW-3 2/28/07
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06



<10 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<5 1 G-EW-3 2/16/06



<10 1 G-EW-3 2/28/07
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06



<100 1 G-EW-3 2/16/06
4.8 1 G-EW-3 2/12/07



<0.5 1 G-EW-3 2/16/06
<1.5 1 G-EW-3 2/16/06
<0.5 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06



<0.5 1 G-EW-3 2/16/06
<10 1 G-EW-3 2/28/07
<1 1 G-EW-3 2/16/06



G-EW-3
25 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-3
25 GPM



<5 2 G-24 10/29/04
<0.5 1 G-EW-3 2/16/06



3700 1 G-EW-3 2/28/07



<19 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<48 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06



0 3 HSU Avg
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<19 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06
<9.5 1 G-EW-3 2/16/06



<0.094 1 G-EW-3 2/16/06
<0.094 1 G-EW-3 2/16/06
<0.094 1 G-EW-3 2/16/06



<0.0048 1 G-EW-3 2/28/07
<0.0048 1 G-EW-3 2/28/07
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-3
25 GPM



0.0074 1 G-EW-3 2/12/07
<0.0038 1 G-EW-3 2/16/06
<0.0048 1 G-EW-3 2/28/07
<0.0097 1 G-EW-3 2/28/07
<0.0047 1 G-EW-3 2/16/06
<0.094 1 G-EW-3 2/16/06



<0.0047 1 G-EW-3 2/16/06
<0.0047 1 G-EW-3 2/16/06
<0.0047 1 G-EW-3 2/16/06
<0.0094 1 G-EW-3 2/16/06
<0.0047 1 G-EW-3 2/16/06
<0.0094 1 G-EW-3 2/16/06
<0.0094 1 G-EW-3 2/16/06
<0.0094 1 G-EW-3 2/16/06
<0.0097 1 G-EW-3 2/28/07
<0.0047 1 G-EW-3 2/16/06
<0.0047 1 G-EW-3 2/16/06



<4.7 1 G-EW-3 2/16/06



<0.47 1 G-EW-3 2/16/06
<0.47 1 G-EW-3 2/16/06
<0.47 1 G-EW-3 2/16/06
<0.47 1 G-EW-3 2/16/06
<0.47 1 G-EW-3 2/16/06
<0.47 1 G-EW-3 2/16/06
<0.47 1 G-EW-3 2/16/06



170 2 G-24 10/29/04
160 3 HSU Avg
65 2 G-24 10/29/04
4 3 HSU Avg



94 2 G-24 10/29/04
23 2 G-24 11/18/04
17 2 G-24 10/29/04



<20 2 G-24 11/18/04
7.1 2 G-24 11/18/04
93 2 G-24 10/29/04



110 2 G-24 10/29/04
530 2 G-24 10/29/04



0.11 1 G-EW-3 2/16/06
11 1 G-EW-3 2/16/06



140 1 G-EW-3 2/16/06
<0.5 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/28/07



0.56 1 G-EW-3 2/16/06
<5 1 G-EW-3 2/28/07



0.19 1 G-EW-3 2/16/06
0.78 1 G-EW-3 2/16/06
0.1 1 G-EW-3 2/16/06



<0.2 1 G-EW-3 2/16/06
3.9 1 G-EW-3 2/16/06
1.2 1 G-EW-3 2/16/06



0.85 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06
<1 1 G-EW-3 2/16/06



1.5 1 G-EW-3 2/16/06
38 1 G-EW-3 2/16/06



<50 2 G-24 11/18/04
0 3 HSU Avg



<2000 1 G-EW-3 2/16/06
130 3 HSU Avg



<100 1 G-EW-3 2/16/06
0 3 HSU Avg



280 3 HSU Avg
230 2 G-24 10/29/04
7.4 3 HSU Avg



<100 1 G-EW-3 2/16/06
0 3 HSU Avg



7.3 3 HSU Avg
0 3 HSU Avg



17 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-3
25 GPM



0 3 HSU Avg
660 3 HSU Avg
25 3 HSU Avg



650 3 HSU Avg
6.9 3 HSU Avg
12 3 HSU Avg



<10000 1 G-EW-3 2/16/06
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<5 2 G-13 1/19/04
<2 2 G-13 1/19/04
<1 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<5 2 G-13 1/19/04
<2 2 G-13 1/19/04
<5 2 G-13 1/19/04



<10 2 G-13 1/19/04
<5 2 G-13 1/19/04
<2 2 G-13 1/19/04
<5 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04



<0.5 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04



4.6 2 G-13 1/19/04
<2 2 G-13 1/19/04



<10 2 G-13 10/26/89
<5 2 G-13 1/19/04



<10 2 G-13 1/19/04
<5 2 G-13 1/19/04



<10 2 G-13 1/19/04
<10 2 G-13 1/19/04



<400 2 G-13 4/24/91
<200 2 G-13 2/23/90



2.6 2 G-13 1/19/04
<5 2 G-13 1/19/04
<5 2 G-13 1/19/04
<2 2 G-13 1/19/04
<5 2 G-13 1/19/04
<5 2 G-13 1/19/04
<5 2 G-13 1/19/04



<0.5 2 G-13 1/19/04
1000 2 G-13 1/19/04



<5 2 G-13 1/19/04
<2 2 G-13 1/19/04



<1.5 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<5 2 G-13 1/19/04



0.16 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



<2 2 G-13 1/19/04
<5 2 G-13 1/19/04
<2 2 G-13 1/19/04



<10 2 G-13 1/19/04
0 3 HSU Avg



<5 2 G-13 1/19/04
<5 2 G-13 1/19/04
<5 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<5 2 G-13 1/19/04
<2 2 G-13 1/19/04
<5 2 G-13 1/19/04
0 3 HSU Avg
0 3 HSU Avg



<2 2 G-13 1/19/04
<2 2 G-13 1/19/04



2.9 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<2 2 G-13 1/19/04
<5 2 G-13 1/19/04



G-EW-4
57 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-4
57 GPM



<5 2 G-13 1/19/04
<0.5 2 G-13 1/19/04



26000 2 G-13 1/19/04



0 3 HSU Avg
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<25 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<50 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<50 2 G-13 11/30/90
<50 2 G-13 11/30/90
<10 2 G-13 11/30/90
<20 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<50 2 G-13 11/30/90
<25 2 G-13 11/30/90
<10 2 G-13 11/30/90
<20 2 G-13 11/30/90
<10 2 G-13 11/30/90
<40 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<50 2 G-13 11/30/90
<20 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90



0 3 HSU Avg
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<25 2 G-13 11/30/90
<50 2 G-13 11/30/90
<10 2 G-13 11/30/90



0 3 HSU Avg
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<80 2 G-13 11/30/90
<40 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90
<10 2 G-13 11/30/90



<0.04 2 G-13 11/30/90
<0.04 2 G-13 11/30/90
<0.04 2 G-13 11/30/90
<0.04 2 G-13 11/30/90
<0.04 2 G-13 11/30/90
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-4
57 GPM



<0.04 2 G-13 11/30/90
0 3 HSU Avg



<0.04 2 G-13 11/30/90
<0.04 2 G-13 11/30/90



0 3 HSU Avg
0 3 HSU Avg



<0.04 2 G-13 11/30/90
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



<0.04 2 G-13 11/30/90
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



180 2 G-13 1/19/04
190 2 G-13 10/26/89
63 2 G-13 1/19/04



<1 2 G-13 10/26/89
49 2 G-13 1/19/04
95 2 G-13 1/19/04
17 2 G-13 1/19/04
60 2 G-13 1/19/04
5.1 2 G-13 1/19/04
52 2 G-13 1/19/04
67 2 G-13 1/19/04



420 2 G-13 1/19/04



<2 2 G-13 10/31/06
1.1 2 G-13 1/19/04
40 2 G-13 1/19/04



<0.5 2 G-13 10/31/06
<1 2 G-13 10/31/06
0 3 HSU Avg



<1 2 G-13 1/19/04
0 3 HSU Avg



<1 2 G-13 10/31/06
<2 2 G-13 10/31/06
<1 2 G-13 10/31/06



<0.2 2 G-13 10/31/06
4.1 2 G-13 1/19/04



<1 2 G-13 1/19/04
<2 2 G-13 10/31/06
<1 2 G-13 10/31/06
<1 2 G-13 10/31/06
<1 2 G-13 1/19/04



<20 2 G-13 10/31/06



<50 2 G-13 1/19/04
<600 2 G-13 1/19/04



1400 3 HSU Avg
150 2 G-13 1/19/04



0 3 HSU Avg
<25 2 G-13 1/19/04



520 2 G-13 1/19/04
230 2 G-13 1/19/04



<1 2 G-13 10/26/89
130 2 G-13 1/19/04



0 3 HSU Avg
<110 2 G-13 1/19/04
<150 2 G-13 1/19/04



59 2 G-13 1/19/04
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-4
57 GPM



0 3 HSU Avg
720 2 G-13 1/19/04



<100 2 G-13 1/19/04
<500 2 G-13 1/19/04



13 2 G-13 1/19/04
61 2 G-13 1/19/04



<10000 2 G-13 1/19/04
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<50 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<10 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05



<100 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<5 2 G-OW-3 7/20/05



<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05



0 3 HSU Avg
<50 2 G-OW-3 7/20/05



<100 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05



<100 2 G-OW-3 7/20/05
<100 2 G-OW-3 7/20/05



0 3 HSU Avg
0 3 HSU Avg



<20 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<5 2 G-OW-3 7/20/05



490 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<15 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05



0.16 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



<20 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05



<100 2 G-OW-3 7/20/05
0 3 HSU Avg



<50 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05



0 3 HSU Avg
0 3 HSU Avg



<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<20 2 G-OW-3 7/20/05
<50 2 G-OW-3 7/20/05



G-EW-5
48 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-5
48 GPM



<50 2 G-OW-3 7/20/05
<5 2 G-OW-3 7/20/05



100 2 G-OW-3 7/20/05



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.02 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



4.4 3 HSU Avg
0.2 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.7 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.0005 3 HSU Avg
0.0004 3 HSU Avg
0.0009 3 HSU Avg



0.13 3 HSU Avg
0.0025 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-5
48 GPM



0.62 3 HSU Avg
0 3 HSU Avg



0.0013 3 HSU Avg
0.0020 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg



0.00017 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0.0071 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg
0 3 HSU Avg



170 3 HSU Avg
160 3 HSU Avg
60 3 HSU Avg
4 3 HSU Avg



79 3 HSU Avg
13 3 HSU Avg
15 3 HSU Avg
46 3 HSU Avg
5 3 HSU Avg



65 3 HSU Avg
64 3 HSU Avg



400 3 HSU Avg



0.03 3 HSU Avg
4 3 HSU Avg



50 3 HSU Avg
0 3 HSU Avg



0.15 3 HSU Avg
0 3 HSU Avg



0.15 3 HSU Avg
0 3 HSU Avg



0.03 3 HSU Avg
0.2 3 HSU Avg



0.08 3 HSU Avg
0.004 3 HSU Avg



9.7 3 HSU Avg
0.34 3 HSU Avg
0.04 3 HSU Avg
0.57 3 HSU Avg



0.005 3 HSU Avg
2 3 HSU Avg



11 3 HSU Avg



21 3 HSU Avg
0 3 HSU Avg



1370 3 HSU Avg
130 3 HSU Avg



0 3 HSU Avg
0 3 HSU Avg



280 3 HSU Avg
181 3 HSU Avg



7 3 HSU Avg
690 3 HSU Avg



0 3 HSU Avg
7.3 3 HSU Avg



0 3 HSU Avg
17 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-5
48 GPM



0 3 HSU Avg
660 3 HSU Avg
25 3 HSU Avg



650 3 HSU Avg
7 3 HSU Avg



12 3 HSU Avg
0 3 HSU Avg
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1,1,1,2-Tetrachloroethane ug/l 0
VOC 1,1,1-Trichloroethane ug/l 0 200 ISGS
VOC 1,1,2,2-Tetrachloroethane ug/l 0 1 ISGS
VOC 1,1,2-Trichloroethane ug/l 0.65 5 ISGS
VOC 1,1-Dichloroethane ug/l 1.1 5 ISGS
VOC 1,1-Dichloroethylene ug/l 3.2 6 ISGS
VOC 1,1-Dichloropropene ug/l 0.062
VOC 1,2,3-Trichlorobenzene ug/l 0.055
VOC 1,2,3-Trichloropropane ug/l 0
VOC 1,2,4-Trichlorobenzene ug/l 0.31 70 ISGS
VOC 1,2,4-Trimethyl Benzene ug/l 34 12 ISGS YES
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/l 0 0.2 MCL
VOC 1,2-Dibromoethane ug/l 0 0.05 MCL
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/l 0
VOC 1,2-Dichlorobenzene ug/l 2.1 600 ISGS
VOC 1,2-Dichloroethane ug/l 31 0.5 ISGS YES
VOC 1,2-Dichloropropane ug/l 0 5 ISGS
VOC 1,3,5-Trimethyl Benzene ug/l 8.5
VOC 1,3-Dichlorobenzene ug/l 3.6 17 ISGS
VOC 1,3-Dichloropropane ug/l 0
VOC 1,4-Dichlorobenzene ug/l 22 5 ISGS YES
VOC 2,2-Dichloropropane ug/l 0
VOC 2-Chloroethylvinyl ether ug/l 0
VOC 2-Chlorotoluene ug/l 0
VOC 2-Hexanone ug/l 0 1,604 ISGS
VOC 4-Chlorotoluene ug/l 0
VOC 4-Methyl-2-Pentanone ug/l 0 160 ISGS
VOC Acetone ug/l 35 610 ISGS
VOC Acrolein ug/l 0 0.042 ISGS
VOC Acrylonitrile ug/l 0 3.7 ISGS
VOC Benzene ug/l 250 1 ISGS YES
VOC Bromobenzene ug/l 0
VOC Bromochloromethane ug/l 0
VOC Bromodichloromethane ug/l 0
VOC Bromoform ug/l 0 100 ISGS
VOC Bromomethane ug/l 0 8.7 ISGS
VOC Carbon Disulfide ug/l 0 1,000 ISGS
VOC Carbon Tetrachloride ug/l 1.6 0.5 ISGS YES
VOC Chlorobenzene ug/l 8478 70 ISGS YES
VOC Chloroethane ug/l 0 8,600 ISGS
VOC Chloroform ug/l 344 100 ISGS YES
VOC Chloromethane ug/l 0.11 1.5 ISGS
VOC cis-1,2-Dichloroethylene ug/l 4.8 6 ISGS
VOC cis-1,3-Dichloropropylene ug/l 0
VOC Dibromochloromethane ug/l 0
VOC Dibromomethane ug/l 0
VOC Dichlorodifluoromethane ug/l 0 390 ISGS
VOC Diisopropyl Ether ug/l 0.09
VOC Ethanol ug/l 0
VOC Ethyl tert-Butyl Ether ug/l 0
VOC Ethylbenzene ug/l 73 700 ISGS
VOC Hexachlorobutadiene ug/l 0
VOC Isopropyl Benzene ug/l 1.3 61 ISGS
VOC Methyl Ethyl Ketone ug/l 0 1,900 ISGS
VOC Methyl Tertiary Butyl Ether ug/l 0
VOC Methylene Chloride ug/l 11 5 MCL YES
VOC Naphthalene ug/l 10 6.2 ISGS YES
VOC N-Butyl Benzene ug/l 0
VOC p-Isopropyltoluene ug/l 0.018
VOC Propylbenzene ug/l 6.4 61 ISGS
VOC S-Butyl Benzene ug/l 13 61 ISGS
VOC Styrene ug/l 0 100 ISGS
VOC T-Butyl Benzene ug/l 0
VOC tert-Amyl methyl ether ug/l 11
VOC tert-Butyl alcohol ug/l 1.8
VOC Tetrachloroethylene ug/l 140 5 ISGS YES
VOC Toluene ug/l 31 150 ISGS
VOC Total Xylenes ug/l 56 1,750 ISGS
VOC o-Xylene/Ortho Xylene ug/l 10
VOC m,p-xylenes ug/l 46
VOC trans-1,2-Dichloroethylene ug/l 0.037 10 ISGS
VOC trans-1,3-Dichloropropylene ug/l 0
VOC Trichloroethylene ug/l 37 5 ISGS YES
VOC Trichlorofluoromethane ug/l 0.014 150 ISGS



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



<5 2 G-35 12/11/08
<2 2 G-35 12/11/08
<1 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<5 2 G-35 12/11/08
<2 2 G-35 12/11/08
<5 2 G-35 12/11/08



<10 2 G-35 12/11/08
<5 2 G-35 12/11/08
<2 2 G-35 12/11/08
<5 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08



5.4 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
0 3 HSU Avg



<5 2 G-35 12/11/08
<10 2 G-35 12/11/08
<5 2 G-35 12/11/08



<10 2 G-35 12/11/08
<10 2 G-35 12/11/08
<50 3 G-35 12/11/08
<50 3 G-35 12/11/08
<2 2 G-35 12/11/08
<5 2 G-35 12/11/08
<5 2 G-35 12/11/08
<2 2 G-35 12/11/08
<5 2 G-35 12/11/08
<5 2 G-35 12/11/08
<1 2 G-35 12/11/08



<0.5 2 G-35 12/11/08
2.5 2 G-35 12/11/08



<5 2 G-35 12/11/08
<2 2 G-35 12/11/08



<1.5 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<5 2 G-35 12/11/08
<5 2 G-EW-2 3/2/06



<750 2 G-EW-2 3/2/06
<5 2 G-EW-2 3/2/06
<2 2 G-35 12/11/08
<5 2 G-35 12/11/08
<2 2 G-35 12/11/08



<10 2 G-35 12/11/08
<5 2 G-EW-2 3/2/06
<5 2 G-35 12/11/08
<5 2 G-35 12/11/08
<5 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<5 2 G-35 12/11/08
<2 2 G-35 12/11/08
<5 2 G-35 12/11/08
<5 2 G-EW-2 3/2/06



<50 2 G-EW-2 3/2/06
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<5 2 G-35 12/11/08



G-EW-6
30 GPM
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0VOC Vinyl Acetate ug/l 0 410 ISGS
VOC Vinyl Chloride ug/l 0 0.5 ISGS



pCBSA Para-Chlorobenzene Sulfonic Acid ug/l 38940 25000 ROD YES



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/l 0
SVOC 2,4,5-Trichlorophenol ug/l 0
SVOC 2,4,6-Trichlorophenol ug/l 0.22
SVOC 2,4-Dichlorophenol ug/l 0.011
SVOC 2,4-Dimethylphenol ug/l 0.042
SVOC 2,4-Dinitrophenol ug/l 0
SVOC 2,4-Dinitrotoluene ug/l 0
SVOC 2,6-Dinitrotoluene ug/l 0
SVOC 2-Chloronaphthalene ug/l 0
SVOC 2-Chlorophenol ug/l 0.68 38 ISGS
SVOC 2-Methylnaphthalene ug/l 0.34 6.2 ISGS
SVOC 2-Methylphenol ug/l 0
SVOC 2-Nitroaniline ug/l 0
SVOC 2-Nitrophenol ug/l 0
SVOC 3,3'-Dichlorobenzidine ug/l 0
SVOC 3,4-Benzofluoranthene ug/l 0
SVOC 3-Nitroaniline ug/l 0
SVOC 4,6-Dinitro-2-methylphenol ug/l 0
SVOC 4-Bromophenyl phenyl ether ug/l 0
SVOC 4-Chloroaniline ug/l 0
SVOC 4-Chlorophenyl phenyl ether ug/l 0
SVOC 4-Methylphenol ug/l 0.042
SVOC 4-Nitroaniline ug/l 0
SVOC 4-Nitrophenol ug/l 0
SVOC Acenaphthene ug/l 0.0013
SVOC Aniline ug/l 0
SVOC Anthracene ug/l 0
SVOC Benzidine ug/l 0
SVOC Benzo(a)anthracene ug/l 0
SVOC Benzo(a)pyrene ug/l 0 0.2 MCL
SVOC Benzo(ghi)perylene ug/l 0
SVOC Benzo(k)fluoranthene ug/l 0
SVOC Benzoic Acid ug/l 0
SVOC Benzyl Alcohol ug/l 0
SVOC Bis(2-chloroethoxy)methane ug/l 0
SVOC Bis(2-chloroethyl) ether ug/l 0
SVOC Bis(2-chloroisopropyl) ether ug/l 0
SVOC Bis(2-ethylhexyl) phthalate ug/l 3.7 6 MCL
SVOC Butyl benzyl phthalate ug/l 2.2
SVOC Chrysene ug/l 0
SVOC Dibenzo(a,h)anthracene ug/l 0
SVOC Dibenzofuran ug/l 0
SVOC Diethyl phthalate ug/l 0 29,000 ISGS
SVOC Dimethylphthalate ug/l 0
SVOC Di-n-butyl phthalate ug/l 0.83 3700
SVOC Di-n-octyl phthalate ug/l 0
SVOC Dioxane ug/l 0.0030
SVOC Fluoranthene ug/l 0
SVOC Fluorene ug/l 0.0025
SVOC Hexachlorobenzene ug/l 0 1 MCL
SVOC Hexachlorocyclopentadiene ug/l 0 50 MCL
SVOC Hexachloroethane ug/l 0
SVOC Indeno(1,2,3-cd) pyrene ug/l 0
SVOC Isophorone ug/l 0
SVOC Nitrobenzene ug/l 0
SVOC N-Nitrosdimethylamine ug/l 0
SVOC N-Nitrosdi-n-propylamine ug/l 0
SVOC N-Nitrosdiphenylamine ug/l 0
SVOC p-Chloro-m-cresol ug/l 0
SVOC Pentachlorophenol ug/l 0 1 ISGS
SVOC Phenanthrene ug/l 0.08
SVOC Phenol ug/l 2.47 22,000 ISGS
SVOC Pyrene ug/l 0



Pesticide 2,4'-DDD ug/l 0.26 0.28 ISGS (T)
Pesticide 2,4'-DDE ug/l 0.000029 0.2 ISGS (T)
Pesticide 2,4'-DDT ug/l 0.00098 0.2 ISGS (T)
Pesticide 4,4'-DDD ug/l 0.0091 see 2,4-DDD
Pesticide 4,4'-DDE ug/l 0.00062 see 2,4-DDE



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-6
30 GPM



<5 2 G-35 12/11/08
<0.5 2 G-35 12/11/08



7400 2 G-35 12/11/08



<19 2 G-35 12/11/08
<19 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<20 2 G-EW-2 2/27/06
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<48 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<19 2 G-35 12/11/08



0 3 HSU Avg
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<9.5 2 G-35 12/11/08
<19 2 G-35 12/11/08
<19 2 G-35 12/11/08
<9.5 2 G-35 12/11/08



51 2 G-35 12/11/08
<9.5 2 G-35 12/11/08



<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Pesticide 4,4'-DDT ug/l 0.044 see 2,4-DDT
Pesticide Aldrin ug/l 0 0.004 ISGS
Pesticide alpha-BHC ug/l 0.42 0.011 ISGS YES
Pesticide beta-BHC ug/l 0.32 0.037 ISGS YES
Pesticide beta-Endosulfan ug/l 0 220 ISGS
Pesticide Chlordane ug/l 0 2 MCL
Pesticide delta-BHC ug/l 0.31
Pesticide Dieldrin ug/l 0
Pesticide Endosulfan 1 ug/l 0
Pesticide Endosulfan sulfate ug/l 0
Pesticide Endrin ug/l 0 2 ISGS
Pesticide Endrin aldehyde ug/l 0
Pesticide Endrin Ketone ug/l 0
Pesticide gamma-BHC ug/l 0.59 0.2 ISGS YES
Pesticide Heptachlor ug/l 0.00073 0.01 ISGS
Pesticide Heptachlor epoxide ug/l 0 0.01 ISGS
Pesticide Methoxychlor ug/l 0 40 MCL
Pesticide Toxaphene ug/l 0 3 MCL



PCB PCB 1016 ug/l 0 5 MCL (T)
PCB PCB 1221 ug/l 0 see PCB 1016
PCB PCB 1232 ug/l 0 see PCB 1016
PCB PCB 1242 ug/l 0 see PCB 1016
PCB PCB 1248 ug/l 0 see PCB 1016
PCB PCB 1254 ug/l 0 see PCB 1016
PCB PCB 1260 ug/l 0 see PCB 1016



General Minerals Alkalinity as CaCO3 mg/l 290
General Minerals Bicarbonate mg/l 269
General Minerals Calcium mg/l 112
General Minerals Carbonate mg/l 1
General Minerals Chloride mg/l 158
General Minerals Iron ug/l 92
General Minerals Magnesium mg/l 35
General Minerals Manganese ug/l 319
General Minerals Potassium mg/l 7
General Minerals Sodium mg/l 109
General Minerals Sulfate mg/l 158
General Minerals Total Dissolved Solids mg/l 704



CAM-17 Antimony ug/l 0.66 6 MCL
CAM-17 Arsenic ug/l 14 10 MCL YES
CAM-17 Barium ug/l 75 2,000 MCL
CAM-17 Beryllium ug/l 0.11 4 MCL
CAM-17 Cadmium ug/l 0.11 5 MCL
CAM-17 Chromium (hexavalent) ug/l 0.019
CAM-17 Chromium (total) ug/l 1.2 100 MCL
CAM-17 Chromium (trivalent) ug/l 0
CAM-17 Cobalt ug/l 0.58
CAM-17 Copper ug/l 1.8 1,300 MCL
CAM-17 Lead ug/l 1.8 15 MCL
CAM-17 Mercury ug/l 0 2 MCL
CAM-17 Molybdenum ug/l 4.4
CAM-17 Nickel ug/l 3.3
CAM-17 Selenium ug/l 0.63 50 MCL
CAM-17 Silver ug/l 0.23
CAM-17 Thallium ug/l 0.14 2 MCL
CAM-17 Vanadium ug/l 1.0
CAM-17 Zinc ug/l 170



Other Aluminum ug/l 9
Other Ammonium ug/l 0
Other Biochemical Oxygen Demand ug/l 2554
Other Boron ug/l 183
Other Chlorine, Residual ug/l 0 4,000 MCL
Other Cyanide ug/l 0 200 MCL
Other Fluoride ug/l 226 4,000 MCL
Other Hardness as CaCO3 mg/l 375
Other Hydroxide (as CACO3) mg/l 1.1
Other MBAS (Surfactants) ug/l 946
Other Methanol ug/l 114
Other Nitrate-Nitrogen ug/l 85 10,000 MCL
Other Nitrite ug/l 0 1,000 MCL
Other Orthophosphate ug/l 16



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-6
30 GPM



<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.19 2 G-35 12/11/08



<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.19 2 G-35 12/11/08



<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08
<0.094 2 G-35 12/11/08



<4.7 2 G-35 12/11/08



<0.49 2 G-EW-2 2/27/06
<0.49 2 G-EW-2 2/27/06
<0.49 2 G-EW-2 2/27/06
<0.49 2 G-EW-2 2/27/06
<0.49 2 G-EW-2 2/27/06
<0.49 2 G-EW-2 2/27/06
<0.49 2 G-EW-2 2/27/06



280 2 G-35 12/11/08
280 2 G-35 12/11/08
120 2 G-35 12/11/08



<2 3 G-35 12/11/08
94 2 G-35 12/11/08



<0.4 2 G-35 12/11/08
35 2 G-35 12/11/08



0.21 2 G-35 12/11/08
6.8 2 G-35 12/11/08
87 2 G-35 12/11/08



210 2 G-35 12/11/08
710 2 G-35 12/11/08



<2 2 G-35 12/11/08
12 2 G-35 12/11/08
64 2 G-35 12/11/08



<0.5 2 G-35 12/11/08
<1 2 G-35 12/11/08
<1 2 G-35 12/11/08
<2 2 G-35 12/11/08
<5 2 G-EW-2 12/15/06
<1 2 G-35 12/11/08



<0.01 2 G-35 12/11/08
<1 2 G-35 12/11/08



<0.0002 2 G-35 12/11/08
4 2 G-35 12/11/08



2.2 2 G-35 12/11/08
<2 2 G-35 12/11/08
<1 2 G-35 12/11/08
<1 2 G-35 12/11/08
<2 2 G-35 12/11/08



<20 2 G-35 12/11/08



<0.05 2 G-35 12/11/08
<0.60 2 G-35 12/11/08



7600 2 G-EW-2 3/2/06
0.16 3 G-35 12/11/08



<100 2 G-EW-2 3/2/06
<0.025 2 G-35 12/11/08



0.58 3 G-35 12/11/08
170 2 G-22 10/29/04



<2 3 G-35 12/11/08
0.32 2 G-35 12/1//08



0 3 HSU Avg
<0.11 2 G-35 12/11/08
<0.15 2 G-35 12/11/08



0.039 2 G-35 12/11/08
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  HARGIS + ASSOCIATES, INC.
TABLE 3



ESTIMATED INFLUENT CONCENTRATIONS TO TREATMENT SYSTEM
TGRS Influent Concentration Compilation



As of 12/11/08    Extraction Well▬► 



Modeled Flowrate▬► 



Chemical Class Analyte Units
Flow Weighted 



Influent 
Concentration



Regulatory 
Criteria



Regulatory
Standard



Exceeds 
Regulatory 
Standard?



VOC 1 1 1 2 T hl h /l 0Other Perchlorate ug/l 0
Other Strontium ug/l 1591
Other Sulfide ug/l 4.8
Other Total Kjeldahl Nitrogen ug/l 355
Other Total Organic Carbon mg/l 15
Other Total Phosphorous ug/l 113
Other Total Suspended Solids ug/l 2766



           NOTES:



MCL = Maximum Contaminant Level for drinking water
ISGS = In Situ Groundwater Standards (from Record of Decision EPA, 1999)
ROD = Record of Decision (EPA, 1999)
mg/l = milligrams per liter
ug/l = micrograms per liter
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers
(<) = Less than; the numerical value is the Limit of Detection for that compound.
HSU Avg = Hydrostratigraphic Unit Average



           CERTAINTY LEVELS:



Certainty Level 2 (Moderate) = Analytical result is from the extraction or from a monitor well greater than 150 feet 
from the extraction well location.  However, the monitor well screen interval is not similar to the extraction well 
screened interval or the data was obtained prior to 2004.



Certainty Level 1 (High) = Analytical result is from the extraction well or from a monitor well with a similar screen 
interval and within 150 feet of the extraction well. Additionally, analytical results are from 2004 to present.



Certainty Level 4 (None) = Analyte not sampled in Montrose wells screened in the same unit.  No value was 
assigned.



1.  Calculation of cumulative flow-weighted influent concentration assumes non-detected analytes have a zero concent



Certainty Level 3 (Low) = Analyte not sampled in the extraction well or a representative monitor well.  Concentration 
estimated based on the average historic analyte concentration in Montrose wells screened in the same unit.



Detected 
Concentration



Not Detected 
& Reporting 



Limit
Certainty Sampled 



Well
Sample



Date



G-EW-6
30 GPM



0 3 HSU Avg
660 3 HSU Avg



<0.10 2 G-35 12/11/08
650 3 HSU Avg
3.9 2 G-35 12/11/08



<50 2 G-EW-2 11/9/06
<10 2 G-35 12/11/08
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  HARGIS + ASSOCIATES, INC. TABLE 4



ESTIMATED MASS FLOWRATES TO TREATMENT SYSTEM



TGRS Mass Flow Rate
As of 12/11/08    Extraction Well▬► MBFB-EW-1 UBA-EW-1 UBA-EW-2 BF-EW-1 BF-EW-2 BF-EW-3 BF-EW-4 BF-EW-5 BF-EW-6 G-EW-1 G-EW-2 G-EW-3 G-EW-4 G-EW-5 G-EW-6



Modeled Flowrate▬► 4 GPM 6 GPM 12 GPM 35 GPM 68 GPM 64 GPM 132 GPM 35 GPM 35 GPM 120 GPM 30 GPM 25 GPM 57 GPM 48 GPM 30 GPM



Chemical Class Analyte Units Mass Flow Rate



VOC 1,1,1,2-Tetrachloroethane ug/min 0
VOC 1,1,1-Trichloroethane ug/min 0
VOC 1,1,2,2-Tetrachloroethane ug/min 0
VOC 1,1,2-Trichloroethane ug/min 23 1,522 99 99
VOC 1,1-Dichloroethane ug/min 25 2,952
VOC 1,1-Dichloroethylene ug/min 82 8,176 118 118
VOC 1,1-Dichloropropene ug/min 8 82 82
VOC 1,2,3-Trichlorobenzene ug/min 7 73 73
VOC 1,2,3-Trichloropropane ug/min 0
VOC 1,2,4-Trichlorobenzene ug/min 41 411 411
VOC 1,2,4-Trimethyl Benzene ug/min 7,485 9,387 45,420 172 35,079 172
VOC 1,2-Dibromo-3-Chloropropane(DBCP) ug/min 0
VOC 1,2-Dibromoethane ug/min 0
VOC 1,2-Dichloro-1,1,2-Trifluoroethane ug/min 0
VOC 1,2-Dichlorobenzene ug/min 451 772 1,206 1,331 802 1,206 241 76
VOC 1,2-Dichloroethane ug/min 12,626 6,510 3,407 2,589 848 65,147 848 1,787 207 603
VOC 1,2-Dichloropropane ug/min 0
VOC 1,3,5-Trimethyl Benzene ug/min 2,336 3,028 7,721 61 11,526 61
VOC 1,3-Dichlorobenzene ug/min 899 98 9,211 98
VOC 1,3-Dichloropropane ug/min 0
VOC 1,4-Dichlorobenzene ug/min 4,496 6,359 7,154 9,211 9,191 5,512 7,154 8,611 2,453 631 994
VOC 2,2-Dichloropropane ug/min 0
VOC 2-Chloroethylvinyl ether ug/min 0
VOC 2-Chlorotoluene ug/min 0
VOC 2-Hexanone ug/min 0
VOC 4-Chlorotoluene ug/min 0
VOC 4-Methyl-2-Pentanone ug/min 0
VOC Acetone ug/min 785 1,136 90,840
VOC Acrolein ug/min 0
VOC Acrylonitrile ug/min 0
VOC Benzene ug/min 12,843 181,680 11,355 395,154 18,547 13,305 8,949 501 2,650 29,145 863 279 405 562
VOC Bromobenzene ug/min 0
VOC Bromochloromethane ug/min 0
VOC Bromodichloromethane ug/min 0
VOC Bromoform ug/min 0
VOC Bromomethane ug/min 0
VOC Carbon Disulfide ug/min 0
VOC Carbon Tetrachloride ug/min 37 4,315
VOC Chlorobenzene ug/min 1,895,531 12,566 22,710 499,620 2,252,075 8,187,712 2,660,477 751,701 2,649,500 3,444,350 1,544,280 71,461 60,318 216,124 89,209 279
VOC Chloroethane ug/min 0
VOC Chloroform ug/min 26,541 454,200 7,267 225,208 225,208 79
VOC Chloromethane ug/min 12 279
VOC cis-1,2-Dichloroethylene ug/min 1,582 757 1,612 1,998 132 8,018 132
VOC cis-1,3-Dichloropropylene ug/min 0
VOC Dibromochloromethane ug/min 0
VOC Dibromomethane ug/min 0
VOC Dichlorodifluoromethane ug/min 0
VOC Diisopropyl Ether ug/min 11 170 35 30
VOC Ethanol ug/min 0
VOC Ethyl tert-Butyl Ether ug/min 0
VOC Ethylbenzene ug/min 23,352 24,224 45,420 3,577 2,354 115,261 3,577 286
VOC Hexachlorobutadiene ug/min 0
VOC Isopropyl Benzene ug/min 49 969 2,544
VOC Methyl Ethyl Ketone ug/min 0
VOC Methyl Tertiary Butyl Ether ug/min 0
VOC Methylene Chloride ug/min 3,818 4,902 17,039 4,902 282 1,340



MASS FLOW RATE
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  HARGIS + ASSOCIATES, INC. TABLE 4



ESTIMATED MASS FLOWRATES TO TREATMENT SYSTEM



TGRS Mass Flow Rate
As of 12/11/08    Extraction Well▬► MBFB-EW-1 UBA-EW-1 UBA-EW-2 BF-EW-1 BF-EW-2 BF-EW-3 BF-EW-4 BF-EW-5 BF-EW-6 G-EW-1 G-EW-2 G-EW-3 G-EW-4 G-EW-5 G-EW-6



Modeled Flowrate▬► 4 GPM 6 GPM 12 GPM 35 GPM 68 GPM 64 GPM 132 GPM 35 GPM 35 GPM 120 GPM 30 GPM 25 GPM 57 GPM 48 GPM 30 GPM



Chemical Class Analyte Units Mass Flow Rate MASS FLOW RATE



VOC Naphthalene ug/min 475 2,422 22,710 101 326 101
VOC N-Butyl Benzene ug/min 0
VOC p-Isopropyltoluene ug/min 0.3 48
VOC Propylbenzene ug/min 1,645 2,120 6,813 8,018
VOC S-Butyl Benzene ug/min 600 104 34,973
VOC Styrene ug/min 0
VOC T-Butyl Benzene ug/min 0
VOC tert-Amyl methyl ether ug/min 2,692 25,587 1,862 1,020
VOC tert-Butyl alcohol ug/min 373 3,144 1,722
VOC Tetrachloroethylene ug/min 6,704 212 295,230 15,897 17,222 4,094 19,349 17,222 452
VOC Toluene ug/min 1,425 227 81,756 225 225
VOC Total Xylenes ug/min 12,075 12,869 6,813 49,962 12,850 2,815 50,113 12,850 627
VOC o-Xylene/Ortho Xylene ug/min 554 88 22,256 1,722 1,722
VOC m,p-xylenes ug/min 11,464 12,869 5,678 29,523 11,128 2,533 50,113 11,128
VOC trans-1,2-Dichloroethylene ug/min 5 49 49
VOC trans-1,3-Dichloropropylene ug/min 0
VOC Trichloroethylene ug/min 5,247 1,665 31,794 21,802 7,154 18,041 7,154 9,273
VOC Trichlorofluoromethane ug/min 2 37
VOC Vinyl Acetate ug/min 0
VOC Vinyl Chloride ug/min 0



pCBSA Para-Chlorobenzene Sulfonic Acid ug/min 9,254,015 181,680 1,362,600 1,680,540 7,418,600 28,145,260 26,604,765 5,512,474 6,623,750 10,333,050 7,267,200 1,228,233 348,712 5,619,211 18,206 826,266



SVOC 1,2-Diphenylhydrazine/Azobenzene ug/min 0
SVOC 2,4,5-Trichlorophenol ug/min 0
SVOC 2,4,6-Trichlorophenol ug/min 5 545 36
SVOC 2,4-Dichlorophenol ug/min 0.5 30
SVOC 2,4-Dimethylphenol ug/min 0.6 111
SVOC 2,4-Dinitrophenol ug/min 0
SVOC 2,4-Dinitrotoluene ug/min 0
SVOC 2,6-Dinitrotoluene ug/min 0
SVOC 2-Chloronaphthalene ug/min 0
SVOC 2-Chlorophenol ug/min 25 704 1,090
SVOC 2-Methylnaphthalene ug/min 6 772 120
SVOC 2-Methylphenol ug/min 0
SVOC 2-Nitroaniline ug/min 0
SVOC 2-Nitrophenol ug/min 0
SVOC 3,3'-Dichlorobenzidine ug/min 0
SVOC 3,4-Benzofluoranthene ug/min 0
SVOC 3-Nitroaniline ug/min 0
SVOC 4,6-Dinitro-2-methylphenol ug/min 0
SVOC 4-Bromophenyl phenyl ether ug/min 0
SVOC 4-Chloroaniline ug/min 0
SVOC 4-Chlorophenyl phenyl ether ug/min 0
SVOC 4-Methylphenol ug/min 0.6 111
SVOC 4-Nitroaniline ug/min 0
SVOC 4-Nitrophenol ug/min 0
SVOC Acenaphthene ug/min 0.2 3
SVOC Aniline ug/min 0
SVOC Anthracene ug/min 0
SVOC Benzidine ug/min 0
SVOC Benzo(a)anthracene ug/min 0
SVOC Benzo(a)pyrene ug/min 0
SVOC Benzo(ghi)perylene ug/min 0
SVOC Benzo(k)fluoranthene ug/min 0
SVOC Benzoic Acid ug/min 0
SVOC Benzyl Alcohol ug/min 0
SVOC Bis(2-chloroethoxy)methane ug/min 0
SVOC Bis(2-chloroethyl) ether ug/min 0
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  HARGIS + ASSOCIATES, INC. TABLE 4



ESTIMATED MASS FLOWRATES TO TREATMENT SYSTEM



TGRS Mass Flow Rate
As of 12/11/08    Extraction Well▬► MBFB-EW-1 UBA-EW-1 UBA-EW-2 BF-EW-1 BF-EW-2 BF-EW-3 BF-EW-4 BF-EW-5 BF-EW-6 G-EW-1 G-EW-2 G-EW-3 G-EW-4 G-EW-5 G-EW-6



Modeled Flowrate▬► 4 GPM 6 GPM 12 GPM 35 GPM 68 GPM 64 GPM 132 GPM 35 GPM 35 GPM 120 GPM 30 GPM 25 GPM 57 GPM 48 GPM 30 GPM



Chemical Class Analyte Units Mass Flow Rate MASS FLOW RATE



SVOC Bis(2-chloroisopropyl) ether ug/min 0
SVOC Bis(2-ethylhexyl) phthalate ug/min 1,282 61 908 227 1,033 411 3,257 225 2,907 806
SVOC Butyl benzyl phthalate ug/min 905 38 4 808 116 2,506 64 2,180 40
SVOC Chrysene ug/min 0
SVOC Dibenzo(a,h)anthracene ug/min 0
SVOC Dibenzofuran ug/min 0
SVOC Diethyl phthalate ug/min 0
SVOC Dimethylphthalate ug/min 0
SVOC Di-n-butyl phthalate ug/min 331 17 18 291 44 902 23 772 122
SVOC Di-n-octyl phthalate ug/min 0
SVOC Dioxane ug/min 0.04 8
SVOC Fluoranthene ug/min 0
SVOC Fluorene ug/min 0.05 6 1
SVOC Hexachlorobenzene ug/min 0
SVOC Hexachlorocyclopentadiene ug/min 0
SVOC Hexachloroethane ug/min 0
SVOC Indeno(1,2,3-cd) pyrene ug/min 0
SVOC Isophorone ug/min 0
SVOC Nitrobenzene ug/min 0
SVOC N-Nitrosdimethylamine ug/min 0
SVOC N-Nitrosdi-n-propylamine ug/min 0
SVOC N-Nitrosdiphenylamine ug/min 0
SVOC p-Chloro-m-cresol ug/min 0
SVOC Pentachlorophenol ug/min 0
SVOC Phenanthrene ug/min 36 9 1 3 190 2
SVOC Phenol ug/min 246 424 386 41 5,695
SVOC Pyrene ug/min 0



Pesticide 2,4'-DDD ug/min 35 4 25 649 0
Pesticide 2,4'-DDE ug/min 0 0
Pesticide 2,4'-DDT ug/min 0.25 2 0
Pesticide 4,4'-DDD ug/min 2 24
Pesticide 4,4'-DDE ug/min 0.04 1 0
Pesticide 4,4'-DDT ug/min 8 2 1 113
Pesticide Aldrin ug/min 0
Pesticide alpha-BHC ug/min 29 818 36 25 1 184 25 4 8 0
Pesticide beta-BHC ug/min 27 477 31 85 152 85 5 0
Pesticide beta-Endosulfan ug/min 0
Pesticide Chlordane ug/min 0
Pesticide delta-BHC ug/min 10 749 32 29 0
Pesticide Dieldrin ug/min 0
Pesticide Endosulfan 1 ug/min 0
Pesticide Endosulfan sulfate ug/min 0
Pesticide Endrin ug/min 0
Pesticide Endrin aldehyde ug/min 0
Pesticide Endrin Ketone ug/min 0
Pesticide gamma-BHC ug/min 27 1,340 49 114 49 3 1
Pesticide Heptachlor ug/min 0.13 2 0
Pesticide Heptachlor epoxide ug/min 0
Pesticide Methoxychlor ug/min 0
Pesticide Toxaphene ug/min 0



PCB PCB 1016 ug/min 0
PCB PCB 1221 ug/min 0
PCB PCB 1232 ug/min 0
PCB PCB 1242 ug/min 0
PCB PCB 1248 ug/min 0
PCB PCB 1254 ug/min 0
PCB PCB 1260 ug/min 0
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  HARGIS + ASSOCIATES, INC. TABLE 4



ESTIMATED MASS FLOWRATES TO TREATMENT SYSTEM



TGRS Mass Flow Rate
As of 12/11/08    Extraction Well▬► MBFB-EW-1 UBA-EW-1 UBA-EW-2 BF-EW-1 BF-EW-2 BF-EW-3 BF-EW-4 BF-EW-5 BF-EW-6 G-EW-1 G-EW-2 G-EW-3 G-EW-4 G-EW-5 G-EW-6



Modeled Flowrate▬► 4 GPM 6 GPM 12 GPM 35 GPM 68 GPM 64 GPM 132 GPM 35 GPM 35 GPM 120 GPM 30 GPM 25 GPM 57 GPM 48 GPM 30 GPM



Chemical Class Analyte Units Mass Flow Rate MASS FLOW RATE



General Minerals Alkalinity as CaCO3 mg/min 87,075 6,813 10,174 20,439 33,119 63,967 140,280 220,499 33,119 33,119 77,214 12,282 16,022 38,902 30,950 31,264
General Minerals Bicarbonate mg/min 81,128 8,327 16,397 25,889 29,145 56,291 96,745 220,499 26,495 26,495 72,672 17,865 15,079 41,063 29,129 31,264
General Minerals Calcium mg/min 27,271 3,785 19,304 10,447 19,871 25,587 62,884 49,111 13,248 18,547 22,256 8,486 6,126 13,616 10,982 13,399
General Minerals Carbonate mg/min 74 399 337 651
General Minerals Chloride mg/min 37,297 10,447 31,794 21,802 21,196 48,615 79,814 60,136 33,119 22,521 37,699 7,704 8,859 10,590 14,341 10,496
General Minerals Iron mg/min 24,954 6,662 2,498 19,985 18,547 30,704 65,303 60,136 7,949 5,905 2,168 20,532 2,367
General Minerals Magnesium mg/min 8,819 1,453 5,223 3,679 4,902 8,306 21,042 16,537 3,047 5,167 8,176 1,898 1,602 3,674 2,808 3,908
General Minerals Manganese ug/min 59,893 75,700 40,878 227,100 64,913 74,201 79,814 145,329 86,109 10,201 20,893 2 12,967 8,375 23
General Minerals Potassium mg/min 1,850 206 409 617 929 1,795 2,660 3,257 782 927 2,482 737 669 1,102 995 759
General Minerals Sodium mg/min 31,578 3,331 19,076 9,538 9,803 24,890 38,698 85,193 10,863 10,068 28,160 8,709 8,765 11,238 11,829 9,714
General Minerals Sulfate mg/min 35,484 1,363 43,149 6,359 30,469 33,245 77,396 60,136 31,794 33,119 27,252 13,399 10,367 14,480 11,696 23,448
General Minerals Total Dissolved Solids mg/min 182,008 30,280 109,008 72,672 44 87 386,978 410,930 185,465 131,150 177,138 68,111 49,951 90,772 72,823 79,277



CAM-17 Antimony ug/min 163 10 8 41 501 8 1,126 33 18 10 5
CAM-17 Arsenic ug/min 2,435 4,391 318 11,809 318 7,932 339 1,503 318 795 4,996 748 1,037 238 744 1,340
CAM-17 Barium ug/min 19,495 8,176 3,407 4,542 8,876 28,145 17,414 35,079 8,876 10,426 26,344 8,933 13,195 8,645 9,050 7,146
CAM-17 Beryllium ug/min 15 291
CAM-17 Cadmium ug/min 15 265 28
CAM-17 Chromium (hexavalent) ug/min 7 18 24 10
CAM-17 Chromium (total) ug/min 451 8 159 307 1,604 159 303 454 134 53 28
CAM-17 Chromium (trivalent) ug/min 0
CAM-17 Cobalt ug/min 166 33 104 132 143 363 446 132 52 95 19 18 5
CAM-17 Copper ug/min 541 33 75 278 819 508 1,503 278 384 327 525 74 43
CAM-17 Lead ug/min 305 3,974 12 481 138 134 9 15
CAM-17 Mercury ug/min 0.05 1
CAM-17 Molybdenum ug/min 1,095 58 136 411 1,228 266 651 411 462 2,634 2,010 368 886 1,771 447
CAM-17 Nickel ug/min 742 94 141 2,120 461 1,503 2,120 746 772 268 113 63 246
CAM-17 Selenium ug/min 136 121 66 114 199 307 241 199 54 154 123 80 8
CAM-17 Silver ug/min 34 7 484 13 103
CAM-17 Thallium ug/min 38 4 50 125 50 20 118 1
CAM-17 Vanadium ug/min 208 450 228 290 450 84 454 99 141 339
CAM-17 Zinc ug/min 69,897 1,090 1,590 11,770 19,591 330,748 1,590 32,986 3,452 41,313 3,581 2,014



Other Aluminum ug/min 2,312 9,538 9,826 3,823
Other Ammonium ug/min 0
Other Biochemical Oxygen Demand ug/min 685,424 348,220 47,691 95,382 1,112,563 2,305,216 609,385 848,597 302,573 249,420 848,597
Other Boron ug/min 49,312 6,207 21,347 19,076 21,196 40,939 99,163 90,204 22,521 21,196 59,046 14,806 12,252 32,419 23,668 18
Other Chlorine, Residual ug/min 0
Other Cyanide ug/min 0
Other Fluoride ug/min 66,791 1,514 6,132 9,084 26,495 35,821 110,249 26,495 26,495 136,260 31,264 26,389 112,384 50,976 65
Other Hardness as CaCO3 mg/min 102,911 7,858 11,809 23,618 54,315 104,969 241,862 205,465 54,348 54,315 81,756 29,031 21,677 49,708 33,015 18,982
Other Hydroxide (as CACO3) mg/min 152 823 694 1,341
Other MBAS (Surfactants) ug/min 248,378 5,905 795 1,590 423,920 537,319 113,675 651,474 423,920 172,218 21,215 28,096 125,620 36
Other Methanol ug/min 16,330 10,144 113,929 41,116 113,929 22,521
Other Nitrate-Nitrogen ug/min 14,183 22,710 34,065 68,130 9,936 19,190 45,102 9,936 9,936 3,316 815 688 1,329
Other Nitrite ug/min 0 0
Other Orthophosphate ug/min 4,523 1,722 3,326 6,515 1,722 1,722 7,721 1,842 1,602 12,751 3,095 4
Other Perchlorate ug/min 0
Other Strontium ug/min 471,958 304,693 588,492 773,957 1,152,608 304,693 304,693 299,772 73,694 62,203 155,609 120,159 73,694
Other Sulfide ug/min 981 5,373 351 2,347 4,551
Other Total Kjeldahl Nitrogen ug/min 105,554 37,093 71,642 137,812 37,093 36,431 295,230 72,577 61,260 118,338 72,577
Other Total Organic Carbon mg/min 3,822 469 545 612 4,504 4,094 4,595 7,969 2,120 4,504 3,134 767 647 2,810 1,250 435
Other Total Phosphorous ug/min 35,648 31,794 61,408 120,272 31,794 31,794 5,450 1,131 13,184 2,185
Other Total Suspended Solids ug/min 413,043 257,380 499,620 999,240 2,384,550 801,814 2,384,550 1,117



           NOTES: mg/min = milligrams per minute
ug/min = micrograms per minute
(T) = Total. Limits for DDD, DDE, DDT, PCBs are for total isomers



1.  Assumes non-detected analytes have a zero concentration. (low 
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1. INTRODUCTION 



This Preliminary Basis of Design Report has been prepared for Montrose Chemical 
Corporation of California (Montrose), and is submitted on behalf of Montrose and Shell 
Oil Company (Shell), hereafter collectively referred to as the Respondents.  The report 
presents the design basis of the groundwater remedy set forth in the following 
documents: 



• Record of Decision for Dual Site Groundwater Operable Unit; Montrose 
Chemical and Del Amo Superfund Sites (ROD) (EPA, 1999); and 



• Model Development and Remedial Wellfield Optimization Report; Dual Site 
Groundwater Remedial Operable Unit Remedial Design; Montrose Chemical 
and Del Amo Superfund Sites (RD Model Report) (CH2M Hill, 2008). 



This Preliminary Basis of Design Report specifically addresses the requirements of the 
Amended Statement of Work for Remedial Design Work (Administrative Order 2008-
04A) Dual Site Groundwater Operable Unit  (Statement of Work - SOW) (EPA, 2008) 
and the design criteria set forth in the Preliminary Design Criteria Report (Geosyntec 
2009b).  This report is submitted to fulfill the requirements of the Respondents under 
the UAO.  



This Preliminary Basis of Design Report was developed consistent with applicable EPA 
guidance documents including: 



• Guidance for Scoping the Remedial Design (EPA, 1995a); 



• Remedial Design/Remedial Action Handbook (EPA, 1995b); and 



• Guidance on EPA Oversight of Remedial Designs and Remedial Actions 
Performed by Potentially Responsible Parties (EPA, 1990). 



1.1 Montrose Plant Site  



From 1947 to 1982 Montrose manufactured dichlorodiphenyltrichloroethane (DDT) at a 
facility located on a 13-acre property located at 20201 Normandie Avenue in the City of 
Los Angeles, CA (with a mailing address in Torrance, CA) (the property) (Figure 1). 



The property and the extent of contaminants associated with the property are 
collectively referred to as the “Site”. Remedial features associated with the Site lie 
within the city of Carson, city of Los Angeles, and unincorporated Los Angeles County. 
The groundwater contamination associated with the Site extends over an area varying 
widely with the depth of the various affected water-bearing units. Generally, the 
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contaminant plume extends laterally over an area extending approximately 1.3 miles in 
length and about 1 mile wide, with Site-related chemicals present through the Gage 
aquifer unit. 



The property itself is accessible by city streets in the area and Interstates 405 and 110 
and is bounded by the Union Pacific Railroad right-of-way and Normandie Avenue to 
the east; Jones Chemical Company and a right-of-way owned by the Los Angeles 
Department of Water and Power to the south; former Boeing Corporation to the north; 
and Frito-Lay to the west. Following plant closure in 1982, the property was cleared and 
capped with asphalt. Water service is available through a metered line located at the 
northeast corner of the property. Electrical and telephone services are not currently 
available at the property. 



1.2 Scope of Remedial Design 



As specified in the ROD (EPA, 1999) and the RD Model Report (CH2M Hill, 2008), 
the contaminants of concern at the Dual Site are chlorobenzene, benzene, and 
trichloroethylene (TCE).  The design criteria discussed in this report address the ROD 
requirements for the chlorobenzene plume, which include hydraulic extraction, 
treatment and injection of treated water extracted from the chlorobenzene plume. The 
benzene plume, as defined in the ROD, is being addressed largely by monitored natural 
attenuation, and the ROD requirements for the TCE plume will be addressed separately.  
Prevention of the adverse migration of TCE and benzene, however, will be considered 
in the design of the remedy for the chlorobenzene plume.  Existing injection well 
G-IW-2 and planned injection well G-IW-4 are intended to reverse the downward 
gradient between the BFS and the Gage aquifer (Gage).  RD modeling by CH2M Hill 
indicates that injection of treated water at these two wells will prevent the vertical 
migration of TCE and benzene into the Gage, and ensure containment within the MBFC 
containment zone (CH2M Hill, 2008). 



The design criteria discussed in this report also address arsenic.  No determination has 
yet been made as to whether arsenic treatment will be required as an element of the 
remedial design.  Based on groundwater monitoring results obtained to date, the arsenic 
concentrations found in two extraction wells (MBFB-EW-1 and UBA-EW-2) are 
expected to be elevated relative to arsenic concentrations in other extraction wells.  If 
arsenic treatment is ultimately included in the remedial design, the flow from these two 
extraction wells would be separately delivered to the treatment plant so that this flow 
could be treated for arsenic.  This preliminary and contingent plan will be dependent 
upon future evaluations.  For purposes of this report, however, a preliminary plan for 
arsenic treatment is included. 



The ROD (EPA, 1999) defines the chlorobenzene plume to include all areas of the Dual 
Site where chlorobenzene has been detected in the groundwater above in-situ 
groundwater standards (ISGSs).  The chlorobenzene plume is present above ISGSs in 
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the upper Bellflower aquitard (UBA), Middle Bellflower B Sand (MBFB Sand), the 
Middle Bellflower C Sand (MBFC Sand), the Lower Bellflower aquitard (LBF), and the 
Gage.  For the purposes of this report, the term “BFS” refers to wells that are screened 
in the MBFC Sand or the merged B/C Sand.  However, for discussion of the screened 
intervals in specific wells, the units are differentiated, as appropriate.  



Another groundwater contaminant associated with the Dual Site is para-chlorobenzene 
sulfonic acid (pCBSA), a by-product of the DDT manufacturing process.  The ROD 
establishes an injection standard of 25,000 µg/L for pCBSA, along with sampling and 
institutional controls.  The ROD does not assign an ISGS for pCBSA, and the SOW 
does not explicitly discuss pCBSA treatment.  However, the treatment of pCBSA to the 
injection standard is included in the remedial design and in the operational 
specifications that will be addressed as part of the remedial design. 



1.3 Chlorobenzene Plume Remedial Action 



The ROD specifies a remedial action that provides both contaminant containment and 
volume reduction of the chlorobenzene plume exceeding the ISGSs.  The ROD also 
requires the prevention of adverse migration of contaminants laterally and vertically.  
As noted previously, pCBSA is not subject to these requirements.   



Containment of dissolved-phase VOCs, including chlorobenzene, will be achieved by 
utilizing hydraulic extraction of groundwater from extraction wells to mitigate 
contaminant migration.  The extracted groundwater will be treated and injected into the 
aquifers through injection wells.  The wellfield and relative pumping rates of the wells 
will be optimized to limit the lateral and vertical migration of contaminants and to 
maximize containment.  This optimization will be conducted in accordance with the 
requirements and provisions of the ROD. 



The detailed description and design basis of the remedial system for chemicals of 
concern is discussed in Section 2 of this report.   



1.4 Remedial Requirements 



The ROD included selection of a remedy for the dissolved-phase contamination.  The 
selected remedy was further refined by the RD modeling conducted by EPA subsequent 
to issuance of the ROD (CH2M Hill, 2008).  As specified in the RD model report, the 
requirements most critical to the remedial design are as follows: 



• Initial pumping rate greater than 700 gallons per minute (gpm); 



• Indefinite containment of contaminants presently within a zone which the 
ROD refers to as the “Containment Zone” (“CZ”); 
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• Containment of the overall distribution of Dual Site contaminants; 



• Reduction of the volume of groundwater outside of the CZ with 
concentrations of contaminants above drinking water standards to zero, 
progress toward which is required within defined timeframes; 



• Limitation of adverse migration of significant volumes of contaminants, either 
as concentrations in the dissolved phase, or non-aqueous phase liquids, 
especially to hydrostratigraphic layers lying below the present contamination; 
to this end, wells and pumping are required to reverse or otherwise control 
downward gradients; and 



• Optimization of groundwater extraction as the contaminant plume shrinks, 
from newly-clean areas of the plume to remaining contaminated areas, so as to 
expedite overall cleanup and maximize efficiency. 



The first four of the above requirements were considered “hard remediation targets” 
during the RD modeling process; these targets are required to be met by the remedial 
wellfield (CH2M Hill, 2008).  The latter two of the above requirements were considered 
“soft remediation targets”; these targets must be met only to the extent they do not 
interfere with the hard remediation targets.  The focus of the optimization process was 
to develop a wellfield that would fulfill the ROD requirements and design objectives 
with a sufficient degree of certainty, and in a manner sufficiently robust to succeed even 
if actual Dual Site conditions differ from those assumed, or if Dual Site conditions 
change in the future.  Another goal of the optimization process was to achieve these 
requirements and objectives in the most cost-effective manner.  The remedial design 
will be based upon the results of the wellfield optimization process (CH2M Hill, 2008).   



1.5 ARAR Requirements 



Applicable or relevant and appropriate requirements (ARARs) are contained in 
Appendix A of the ROD.  Of most significance to the groundwater remedy are the 
groundwater ARARs contained in Sec. 4.1 of Appendix A, under “State and Federal 
Maximum Contaminant Levels”.  The remedial system is being designed with the intent 
of attaining ISGS levels in all groundwater areas of the Dual Site, outside of the 
containment zone.  In addition to the ISGS requirements, there are several additional 
ARARs listed in Section 2 of Appendix A of the ROD.  Table 1 contains a list of the 
additional ARARs and a description of how they will be met in the remedial design. 



The ARARs listed in Table 1 are requirements that must be considered in the 
development of the groundwater remedy.  Many of these ARARs are general 
requirements that are applicable to, and will be satisfied through, the various submittals 
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throughout the remedial design process.  Other ARARs will be met through specific 
submittals throughout the remedial design process. 



1.6 Substantive Requirements for Permits 



Several operational permits for the remedy have been identified and are included in 
Table 2.  The permitting process will utilize the subsequent design and construction 
documents to meet the application requirements.  Construction documents, including 
the specification and contracts will require the contractor to comply with all applicable 
federal, state and local standards, codes permitting and other restrictions in effect for 
construction activities.   



1.7 Potential Environmental and Public Health Impacts 



The SOW requires that this report include a list of all environmental and public impacts 
and how they are being mitigated by the design or will be mitigated by operational 
controls.  A list of potential environmental and public impacts is set forth in Table 3.  In 
general, potential impacts will be addressed in future design reports, subsequent 
construction documents, or the Preliminary O&M Manual to be developed for operation 
and maintenance of the project. 



1.8 Statement of Work Requirements 



Table 4 is included as a reference that lists the location in this report where each 
specific SOW requirement for the Preliminary Basis of Design Report is addressed. 
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2. DETAILED DESCRIPTION AND DESIGN BASIS OF REMEDIAL 
SYSTEM 



This section presents the conceptual design elements of the remedy necessary to achieve 
the criteria set forth in the Preliminary Design Criteria Report (Geosyntec, 2009b).  
The following section is organized into three subsections: Section 2.1 describes the 
extraction system; Section 2.2 describes the treatment plant; and Section 2.3 describes 
the injection system.  The extraction, treatment and injection systems will operate as a 
combined system.  These individual systems are being designed to achieve higher flow 
rates than those proposed in the RD Model (CH2M Hill, 2008) to provide operational 
flexibility and to accommodate variations in the extraction rates to be encountered 
during the operational life.  



2.1 Groundwater Extraction Well System 



2.1.1 Extraction Well Locations 



The general locations of the extraction wells are based upon the RD Model Report 
(CH2M Hill, 2008).  Table 5 provides an overview of the extraction well locations.  
The extraction well locations shown in Table 5 include minor deviations from the 
modeled locations.  These deviations were developed to support an adjustment of the 
pipeline route for the extraction and injection well systems.  The adjustments to the 
pipeline route were provided in a memorandum entitled Montrose Superfund Site - 
Torrance Groundwater Remedial System Pipeline Route Adjustments (Geosyntec, 
2009a). The well locations are shown on Drawing Number V001, Sheet 1, located in 
Appendix A. 



2.1.2 Groundwater Extraction Well Construction 



Six (6) of the fifteen (15) groundwater extraction wells have been previously installed.  
Well construction details are provided in Pilot Extraction And Aquifer Response Test 
Completion Report, Montrose Site, Torrance, California (Hargis + Associates, 2008).  
Nine (9) additional extraction wells will be installed by a licensed drilling contractor.  
The extraction well installation will be conducted in compliance with the California 
Department of Water Resources and California Well Standards.  Each of the extraction 
wells will be constructed of stainless steel well screen and Schedule 80 PVC blank 
casing.  Centralizers will be installed to center the well casing within the borehole, and 
the well bottoms will be fitted with threaded end caps.  The basis of design and well 
installation details for the planned wells are in preparation by Montrose, and will be 
submitted along by May 15, 2009. 
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2.1.3 Groundwater Extraction Pumping Rates  



Groundwater extraction rates for each extraction well were specified in the RD Model 
Report for five time periods1 (i.e., stress periods) (CH2M Hill, 2008), with the 
maximum extraction rate occurring during the first stress period.  The groundwater 
pumping rates used for the design also were taken from the RD Model Report.  The 15 
extraction wells are distributed between the water table (3 wells), MBFC (6 wells) and 
Gage (6 wells) aquifers.  The groundwater pumping rates for the individual wells are 
included in Table 6, which utilizes the extraction well rates calculated in the 
optimization modeling for each of the five stress periods and assumes that the system 
will operate continuously2. 



2.1.4 Groundwater Extraction Well Pumps 



Each of the extraction wells will contain an electric submersible pump that will extract 
and discharge groundwater to the pipeline system.  There will be no intermediate 
booster or lift pumps between the extraction wells and the treatment plant.  The 
performance requirements for each of the extraction pumps are presented in Table 7. 



As part of the Remedial Design Modeling conducted by EPA, the pumping rates were 
adjusted over time as cleanup levels were reached in portions of the plume.  While the 
total system flowrate of 700 gpm decreases over time, the rate at individual wells 
generally increases over time as the flow from wells that are shut off is redistributed to 
other, actively pumping wells.  The extraction pumps are designed to meet these 
changes in flow rate.   



A hydraulic model of the groundwater extraction system was developed utilizing 
Bentley WaterGEMS software.  The extraction system pumps have been designed to 
achieve a pressure of 25 psig at the treatment plant, with the exception of the pumps in 
wells MBFB-EW-1 and UBA-EW-2.  As described in Section 1.2, groundwater from 
these two extraction wells (MBFB-EW-1 and UBA-EW-2) may be treated for arsenic 
(depending on future evaluations) that will require the pumps to achieve a pressure of 
50 psig at the treatment plant in order to convey the groundwater through filtration 
equipment and the arsenic treatment equipment.  Model Summary Tables for the 
extraction system pumps, pipes and junctions are included in Appendix B.  
                                                 
1  This is true for the cumulative influent flow but is not always true for individual wells.  For example, 
the initial flow rate at well BF-EW-2 is 67.6 gpm but at the end of remedy the flow at this well is 79.9 
gpm. 
 
2 Two TCE extraction wells included in the RD Model Report (BF-EW-TCE and G-EW-TCE) are not 
included in the basis of design because the flow from these wells is to be handled by a separate treatment 
plant. 
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Each of the extraction pumps will be constructed of stainless steel material and will 
require 480-volt three-phase power.  The pumps will be single-speed.  Extraction rate 
flow control will be provided by a control valve located within the well vault.  The 
control valve can be adjusted to maintain flow at any set point within the pump’s range 
of operation.  This arrangement gives flexibility to the output flow of the individual 
pumps.  The pumps will be operated to maintain a pre-set extraction flow rate, with 
shutdown controlled based upon levels in receiving tanks at the treatment plant.  Each 
pump will include interlocks that will shut down the pump based upon high pressure set 
points.   



The final design of the pump installation will include provisions for pump cooling.  
Based on evaluation of anticipated pump motor sizes, pumping rates, and extraction 
well diameters, shrouds will be required in certain wells to maximize flow past the 
pump motor for cooling purposes.  It is currently anticipated that shrouds will be 
required in the following extraction wells: UBA-EW-1, UBA-EW-2, MBFB-EW-1, BF-
EW-1, BF-EW-2, BF-EW-5, and BF-EW-6.  The extraction pumps will be located near 
the top of the screen, or alternatively, a pump could be located in the screened interval 
and pump shroud may be added to direct flow past the pump motor. 



2.1.5 Extraction Well Vaults 



Pre-cast concrete vaults will be installed around each groundwater extraction well head.  
The well head casing will extend up through the vault.  As shown on the process and 
instrumentation diagrams (P&IDs) for the extraction wells located on Drawing Number 
D601, Sheets 2 – 8 located in Appendix C, each vault will include an H-20 traffic-rated 
water-tight cover for protection and for access to the components within the vaults.  
Waterproof frames and bolted lid manhole covers will provide access to the extraction 
well.  The vaults will be provided with positive ventilation, which will be activated 
when the cover is opened.  Electrical cabinets will be located on the outside of each 
vault to ease maintenance access.   



2.1.6 Well and Vault Pipe Construction 



Well pipe and vault piping will be stainless steel and will transition to double-walled 
high density polyethylene (HDPE) as the piping exits the well vault.  Well pipe sizes, 
flow velocities and flow rates for the individual wells are shown in Table 8.  



2.1.7 Extraction Transfer Pipe Construction 



Double-walled HDPE pipe will be utilized for underground extraction piping 
throughout the system.  HDPE pipe is easier to install than other traditional piping 
materials and is cost effective.  The underground carrier piping shall be HDPE SDR 11 
with a maximum operating press of 160 psig at 73°F.  The underground containment 
piping shall be HDPE SDR 17 with a maximum operating pressure of 100 psig at 73°F.  
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The pipe will originate from within each of the vaults and will transfer the groundwater 
from each vault to the groundwater collection pipeline.  These pipelines will be 
manifolded as described in Section 2.1.8 for transmission to the treatment plant.   



The majority of the pipeline will be installed underground.   In locations where the 
pipeline will be aboveground (at connection to treatment system, beneath bridges) the 
pipe will transition to double-walled Schedule 40 steel.  The pipe sizes and lengths for 
the entire extraction system are shown in Table 8.  
  
2.1.8 Extraction Transfer Pipeline Routes 



The great percentage of the pipe routing will be located within public rights-of-way 
(ROWs) to minimize the impact on city residents and businesses.  Three separate trunk 
pipelines will be required to reach the fifteen extraction wells.  The pipeline routes are 
shown on Drawing Number V001, Sheet 1, located in Appendix A.  The pipeline routes 
were addressed in two separate documents submitted to the EPA (Earth Tech AECOM 
2005; and Geosyntec 2009a). 



In addition to the pipelines identified in the above references, a separate pipeline will be 
installed to service the two wells that may require treatment for arsenic, if arsenic 
treatment is determined to be required (MBFB-EW-1 and UBA-EW-2).  This pipeline 
will run from the treatment plant south along Normandie Avenue with a lateral at West 
Jon Street to connect well UBA-EW-2 and a second lateral at Del Amo Boulevard to 
connect well MBFB-EW-1.   



2.2 Treatment System   



The groundwater treatment system will be located along the eastern fenceline of the 
Property. The treatment system is designed to reduce the concentration of VOCs, 
pCBSA, and possibly arsenic, in extracted groundwater to concentrations that meet 
ISGS discharge requirements.  Compounds identified as requiring or potentially 
requiring treatment were summarized in the design criteria report (Geosyntec, 2009b).  
A flow-weighted concentration was presented in the influent compilation technical 
memorandum prepared by Hargis + Associates, Inc. that was included as an attachment 
to the design criteria report and is summarized below (Geosyntec, 2009b).     
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Influent Compilation Summary 



Chemical 
Class Analyte 



Predicted 
Influent 



Concentration 
(µg/L) 



Regulatory 
Concentration 



(µg/L) 



Regulatory
Standard 



Benzene 250 1 ISGSa 



Chlorobenzene 8493 70 ISGS 
1,2-Dichloroethane 31 0.5 ISGS 
Tetrachloroethylene 140 5 ISGS 
Trichloroethylene 37 5 ISGS 



1,4-Dichlorobenzene 22 5 ISGS 
Chloroform 344 100 ISGS 



Carbon Tetrachloride 1.6 0.5 ISGS 
1,2,4-Trimethyl Benzene 34 12 ISGS 



Methylene Chloride 11 5 MCLb 



VOC 
 



Naphthalene 10 6.2 ISGS 
alpha-BHC 0.42 0.011 ISGS 
beta-BHC 0.32 0.037 ISGS Pesticide 



gamma-BHC 0.59 0.2 ISGS 



pCBSA Para-Chlorobenzene 
Sulfonic Acid 39,007 25,000 RODc 



Metals Arsenic 13 10 MCL 
 
a ISGS: In-Situ Groundwater Standard 
b MCL: Maximum Contaminant Level for drinking water. 
c ROD: Record of Decision for Dual Site Groundwater Operable Unit.  Montrose Chemical and Del Amo 
Superfund Sites.  31 March 1999. 
 
As shown in the Influent Compilation Summary above, groundwater will require 
treatment for the following constituents:  



• Volatile organic compounds (VOCs), such as chlorobenzene and benzene; 



• p-chlorobenzenesulfonic acid (pCBSA); 



• Pesticides, such as alpha-benzenehexachloride (BHC), beta-BHC, and gamma-
BHC; and 



• Arsenic (if it is determined that treatment is required) 
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Certain chemicals are commonly present throughout the extraction wellfield (e.g., 
chlorobenzene), while other chemicals are present only in a small subset of specific 
extraction wells (e.g., arsenic). 



Montrose prepared a technical memorandum, referred to as the Treatment Train 
Evaluation, to evaluate groundwater treatment requirements for the TGRS and to assess 
various treatment train configurations to achieve the treatment objectives of the ROD 
(Attachment 1).  The Treatment Train Evaluation presents assumptions used to develop 
the preliminary treatment train.  As set forth in that document, the treatment plant will 
include the following treatment processes, as depicted on the process flow diagram 
(Figure 2): 



• Treatment of VOCs, SVOCs and pesticides using liquid-phase granular 
activated carbon (LGAC).  The recommended LGAC configuration includes 
three 20,000-pound vessels filled with coconut shell-based carbon operated in 
series.  Preliminary assessment shows that using a third unit will increase the 
adsorption efficiency of the LGAC.  



• pCBSA treatment using an advanced oxidation process (AOP).  AOP testing 
by Montrose has indicated that HiPOx™, a technology supplied by Applied 
Process Technology, Inc. (APT) which oxidizes contaminants in water by 
using ozone and hydrogen peroxide, is the likely AOP to be implemented at 
the Dual Site.   The results of the upcoming groundwater monitoring event 
will be used to refine the AOP design.   



• Treatment of arsenic (if required) in groundwater from two extraction wells, 
MBFB-EW-1 and UBA-EW-2, using either sorption or catalyzed 
precipitation/filtration.  



Ancillary Treatment Processes 



In addition to the primary treatment processes described in the Treatment Train 
Evaluation, filtration units will be used prior to treatment and after treatment before 
discharge to the injection well system.  The treatment plant will also include systems to 
handle water generated during carbon changeouts, carbon backwashing, groundwater 
monitoring purge water and rainwater within the treatment plant compound. 



2.2.1 Treatment Plant Location 



In July 2003, a Preliminary Layout of the Chlorobenzene Plume Treatment System 
(Earth Tech, 2003) was submitted to EPA, which included a treatment plant siting 
evaluation.  Five candidate treatment plant locations were evaluated and, based on the 
criteria of that study, a preferred location was identified.  The preferred location was 
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referred to in the Earth Tech report as Alternative 4, located on the eastern property 
boundary shown on Figure 1.  An updated siting evaluation confirmed the location of 
the treatment plant and made recommendations for a geotechnical and soil investigation 
(Earth Tech, 2008a). 



Based on the results of the updated siting evaluation, a geotechnical and soil 
investigation was performed at the former Montrose plant site to evaluate the 
geotechnical and soil conditions for the treatment plant location.  This report, entitled 
Geotechnical and Chemical Evaluation Groundwater Treatment Plant Soils (Earth 
Tech, 2008b) was submitted to EPA in October 2008.  The geotechnical report included 
a seismicity evaluation, a soil evaluation, and a liquefaction evaluation. 



2.1.1 Treatment Plant Overview 



An overview of the treatment plant is provided on the process flow diagram Figure 2.  
The process flow diagram presents the mass flux of groundwater and of each chemical 
that is a candidate for treatment.  Additional details of the treatment plant are provided 
on four preliminary process and instrumentation diagrams (P&IDs) (Appendix D).  The 
P&IDs depict the planned treatment system equipment and instrumentation.   



The treatment plant will be designed with approximately 15 percent excess treatment 
capacity above the groundwater modeled design flow rate of 700 gpm or a total capacity 
of approximately 800 gpm.  The additional capacity serves the following purposes: 



• Accommodates potential variation between model projected flow rates and 
actual flow rates required to achieve ROD requirements for plume reduction, 
and 



• Allows for the processing of intermittent side streams, such as carbon vessel 
backflush water or rainwater from the treatment system compound.  



Preliminary equipment lists and data sheets have been developed for the major 
equipment and pumps (Appendix E).  The preliminary data sheets provide the 
equipment tag identifier, stream, reference specification number, applicable P&ID 
drawing, preliminary material of construction, preliminary dimensions and design 
conditions, such as pressure and temperature.   



2.2.2 Influent Filtration 



The treatment plant will include two influent streams: 1) nominally 684 gpm of 
groundwater from thirteen extraction wells that will not require possible arsenic 
pretreatment; and 2) 16 gpm of groundwater from wells MBFB-EW-1 and UBA-EW-2 
which will be processed through arsenic treatment equipment (if such treatment is 
required) before being combined with the remainder of the wellfield flow for primary 
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treatment.  Each of the influent streams will be filtered using a dedicated filtration 
system with an in-place stand-by filter system.   



Extracted Groundwater Feed Filters F-400 A/B:  



Extracted groundwater from 13 extraction wells will be pumped through Extracted 
Groundwater Feed Filters (F-400A/B) at a design flow rate of nominally 684 gpm to 
Influent Tank T-700.  The filters will be designed to remove particles 5 microns and 
larger.  The preliminary filter design parameters are provided on the equipment data 
sheet (Appendix E).  The filtration system will consist of redundant multi-bag filter 
housings that will have a hydraulic capacity of 800 gallons per minute and a pressure 
rating of 150 psig.  One filter housing will be operated and the other will serve as an in-
place spare to eliminate downtime during filter bag changes.  The filter systems would 
operate at a maximum differential pressure of 20 psid to prevent filter bag failure. 



Each filter housing is provided with a quick-bolt, removable cover with multiple 
parallel-arranged bags inside.  Cover removal is assisted by built-on davit system that 
facilitates handling.   This design feature is specified to reduce operating labor during 
filter bag exchanges. 



Possible Arsenic Treatment Feed Filters (F-401 A/B): 



If arsenic is treated, extracted groundwater from wells MBFB-EW-1 and UB-EW-2 will 
be pumped through Arsenic Treatment Feed Filters (F-401A/B) at a design flow rate of 
approximately 16 gpm.  The filters would be designed to remove particles 5 microns 
and larger.  The preliminary filter design parameters are provided on the equipment data 
sheet (Appendix E).  The filtration system would consist of redundant single-bag filter 
housings that would have a hydraulic capacity of 50 gpm and a pressure rating of 150 
psig.  One filter would be operated and the other would serve as an in-place spare to 
eliminate downtime during filter bag changes.  The filter systems would operate at a 
maximum differential pressure of 20 psid to prevent filter bag failure. Each filter unit 
would be provided with an eye-bolt and a removable cover with a single bag inside.    



2.2.3 Potential Arsenic Treatment (PA-002) 



Arsenic treatment technologies were considered as part of the Treatment Train 
Evaluation for groundwater pumped from extraction wells MBFB-EW-1 and 
UBA-EW-2 (Attachment 1).  As described in the Treatment Train Evaluation, if 
arsenic treatment is required, either sorption or catalyzed precipitation/filtration would 
be utilized for arsenic treatment.   



As described above, filtration would be provided prior to the potential arsenic treatment 
system.  The degree of filtration would be determined based on the results of arsenic 
treatment testing that would be performed during intermediate design if arsenic 
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treatment is required.  The nominal design flow rate would be 16 gpm, with a maximum 
hydraulic design rate of 25 gpm to account in variability in design and actual flow rates.   



The treatment objective, if required, would be an arsenic concentration of less than 
50 ug/L in the 16 gpm stream from extraction wells MBFB-EW-1 and UBA-EW-2 to 
achieve the MCL of 10 ug/L for the overall 700 gpm flow.  For preliminary design 
purposes, the potential arsenic treatment system would have a maximum design 
pressure drop of 15 psig through the sorption media or catalyzed precipitation/filtration 
unit to account for bed fouling.  The actual pressure drop would be calculated based on 
arsenic treatment testing and final configuration of the potential arsenic treatment 
system.   



2.1.2 Influent Storage Tank  



The Influent Storage Tank (T-700) will receive filtered groundwater from both 
extraction systems and all 15 extraction wells.  The preliminary tank design parameters 
are provided on the equipment data sheet (Appendix E) but will be finalized based on 
the AOP vendor design.  The Influent Storage Tank (T-700) will be internally-coated 
carbon steel using a vinyl ester resin coating system and externally painted using a rust 
preventive epoxy primer and an acrylic aliphatic top coat.  The tank will be designed for 
atmospheric pressure operation and the final capacity will be finalized based on the 
AOP vendor design requirements.   



In accordance with South Coast Air Quality Management District (SCAQMD) Rule 
219, this tank will be exempt from emission control requirements (Appendix F).  



2.2.4 Advanced Oxidation Process (AOP) (PA-001) 



The basis of design for the AOP system is provided in the Treatment Train Evaluation 
(Attachment 1).  The AOP system will be designed to reduce influent pCBSA 
concentrations to 25,000 ug/L.  The primary purpose of the AOP system is to treat 
pCBSA, although some VOC/SVOC destruction will occur as well (a preliminary 
estimate indicates that the AOP system would reduce the concentrations of 
chlorobenzene and benzene by approximately 35 percent).  The process design assumes 
that compounds identified in the influent stream that are not readily degraded by AOP, 
such as chlorinated alkanes (1,2-DCA and methylene chloride) and pesticides,3 will 
pass through the AOP to be treated by LGAC.   



The AOP consists of a feed water system, ozone generation system, hydrogen peroxide 
feed system and a reaction chamber.  Water from the Influent Storage Tank will be 
pumped into the injection modules using the AOP Feed Pump (P-603 A/B).  The water 



                                                 
3 The poor degradation of chlorinated alkanes and pesticides through AOP was observed during AOP 
bench testing (Earth Tech, 2004).      
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feed will be controlled by the AOP system programmable logic controller (PLC) to 
maintain proper flow and reagent ratios.  Hydrogen peroxide and ozone will be injected 
at 20 to 45 psig in a series of injection modules.   



After reagents are injected, the dosed fluid flows immediately through the module’s 
mixing section followed by a reaction zone specifically designed to allow sufficient 
residence time for contaminant destruction. The residence time in each individual 
reactor is between 3 and 10 seconds.  Hydrogen peroxide will be stored in a tank and 
transferred to the injection modules using a metering pump that will be controlled by 
the AOP system PLC.  In addition, oxygen from either an oxygen generator or liquid 
oxygen storage tanks will be fed into a solid state ozone generator.  The ozone will then 
be metered into the injection modules. 



Preliminary process design indicates that the 700 gpm AOP system will require 
approximately 25,100 standard cubic feet per day of oxygen for ozone generation and 
32 gallons per day of 35 percent hydrogen peroxide.  These vendor-developed process 
estimates were calculated using data derived from AOP bench testing (Earth Tech, 
2004).  The AOP will have an estimated electrical consumption of 67 kVA or 
approximately 80 amperes of 480-volt three phase power. 



Preliminary sizing for the hydrogen peroxide tank indicates a 1,500 gallon tank is 
required to provide a minimum of 30 days of operation, (a working volume of 
1,300 gallons, and a safety factor of 30 percent to account for potentially higher usage 
or for delays in hydrogen peroxide delivery).  



2.2.5 LGAC Influent Storage Tank 



The LGAC Influent Storage Tank (T-703) will be downstream of the arsenic treatment 
system (if required) and the AOP system.  The preliminary tank design parameters are 
provided on the equipment data sheet (Appendix E).  The tank will be internally-coated 
carbon steel using a vinyl ester resin coating system and externally painted using a rust 
preventive epoxy primer and an acrylic aliphatic polyurethane top coat.  The tank will 
be designed for atmospheric pressure operation. 



 The total volume of the tank is 20,000 gallons with a working volume of 16,000 
gallons to account for free-board above the high-liquid level sensor and below the low-
liquid level sensor. The tank volume was selected to provide approximately 10 minutes 
of working volume above and below the tank mid-point to allow for system recovery in 
the event of minor process disturbances, such as treatment of backwash water. 



In accordance with SCAQMD Rule 219 this tank will be exempt from emission control 
requirements (Appendix F).  
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2.2.6 Treatment System Pumps 



Submersible pumps installed in the extraction wells will be used to deliver extracted 
groundwater directly to the treatment system.  No boost or lift pumps will be used in the 
pipeline system between the wells and the treatment plant.  If an arsenic treatment 
system is required, the submersible extraction pumps will be sized to pump water for 
the influent stream to the system through the arsenic treatment filters and the arsenic 
treatment equipment (PA-002), into the Influent Storage Tank (T-700).  For the 
remainder of the influent stream, the submersible extraction pumps will be sized to 
pump water through the extracted groundwater feed filters (F-400A/B) and into the 
Influent Storage Tank (T-700).   



Additionally, transfer pumps will be used at several points in the treatment system as 
follows: 



• AOP Feed Pump (P-603 A/B)  
• Injection Pumps (P-600 A/B) 
• Utility Tank Transfer Pump (P-602) 
• Sump Pump (P-601) 



AOP Feed Pump (P-603) 



The AOP system will be provided with a transfer pump (P-603 A/B) that will pump 
water from Influent Storage Tank T-700 through the AOP system to Tank T-703.  The 
AOP Feed Pump is designed with two pumps with one pump capable of handling the 
entire flow requirements and a second in-place identical spare pump provided for 
redundancy.    The pump is sized to match the inlet flow rate and side stream flows.  
The pump will be controlled using a variable frequency drive (VFD) to balance the 
treatment system flow rate to that being produced by the extraction wellfield.  The 
design inlet flow range will be 400 to 800 gpm. 



Injection Pumps (P-600 A/B) 



The injection pumps (P-600 A/B) will pump water through the LGAC vessels (V-801, 
V-802, and V-803), Treated Water Filters (F-403 A/B) and to the injection wellfield.  
The injection pump is designed with two pumps.  One pump is capable of handling the 
entire flow requirements, and a second in-place identical spare pump provided for 
redundancy.  The injection pumps will be controlled using a variable frequency drive 
(VFD) to balance the treatment system flow rate to that of the extraction wells.  The 
design inlet flow range will be between 400 to 800 gpm each. 
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Utility Tank Transfer Pump (P-602) 



The Utility Tank Transfer Pump will pump water from Utility Tank T-701 through 
Utility Tank Filters F-403 A/B, and to either the Influent Storage Tank (T-700) or to the 
LGAC Influent Tank (T-703) depending on the composition of the water in the Utility 
Tank.  The pump is sized with a capacity of up to 150 gpm, and will be controlled using 
a variable frequency drive (VFD) to balance the flow rate to T-700 or T-703.  At its 
maximum flow rate the pump will allow processing of utility tank water in 
approximately 2 hours. 



Sump Pump (P-601) 



Sump Pump (P-601) is provided to remove rain water and any minor spills from the 
containment dike and transfer it to Utility Tank (T-701).  The pump will convey water 
at a design rate of 50 gpm and will be provided with inlet screens to prevent large debris 
from entering the Utility Tank. 



Preliminary design parameters for the treatment system pumps are provided on the 
preliminary equipment data sheets (Appendix E).   



2.2.7 Liquid-Phase Granular Activated Carbon (LGAC) Vessels 



The LGAC Vessels (V-801, V-802 and V-803) are provided to remove VOCs in 
extracted groundwater to meet discharge requirements. The TGRS will include three 
vessels operated in series each filled with 20,000 pounds of virgin coconut-shell carbon 
equal to Siemens AC1230C.  The rationale for the configuration of the LGAC vessels 
(i.e., three vessels in series) and specified carbon is provided in the Treatment Train 
Evaluation (Attachment 1).  The vessel configuration and specified carbon are based 
on bench-testing of LGAC for Site groundwater (Earth Tech, 2008c).  The design 
concentrations and flow rates were presented in the Preliminary Design Criteria Report 
(Geosyntec, 2009b).   



The design criteria for sizing the vessels included the following:  



• Influent Chlorobenzene Concentration:   8,500 µg/L 
• Effluent Chlorobenzene Concentration:  <70 µg/L 
• Flow Rate:        800 gpm 
• Minimum LGAC replacement lifespan:  30 days 
• LGAC Vessel Size:      20,000 pounds 
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The hydraulic parameters for the vessels are as follows and are based on the vendor’s 
recommendations for the equipment specified (Earth Tech, 2008c): 



• Maximum Hydraulic Flow Rate:   800 gpm 
• Vessel Diameter:      10 feet 
• Liquid Loading Rate:   10.2 gpm/ft2 
• Bed Depth:     8 feet 
• Pressure Drop:     Clean BedAC1230C – 2.3 psid 
• Backwash Bed Expansion:  25% 
• Backwash Rate:    11 gpm/ft2 
• Backwash Rate:    860 gpm 
• Backwash Time:    15 minutes 
• Approximate Backwash Volume: 13,000 gallons 



The LGAC bench testing report indicated that the presence of several trace VOCs, such 
as benzene and 1,2-DCA, that could significantly increase initial carbon usage due to 
their low adsorption to LGAC (Earth Tech, 2008c).  It is unknown to what extent these 
initial trace VOCs will persist after system startup.   



Preliminary design parameters for the LGAC vessels and carbon are provided on the 
preliminary equipment data sheets (Appendix E).  The vessels will be constructed of 
carbon steel in accordance with American Society of Mechanical Engineers Boiler and 
Pressure Vessel Code.   LGAC vessel internals will be finalized during final equipment 
selection and specification. The LGAC vessels will be coated using a vinyl ester resin 
coating system with a minimum dry film thickness of 35 mils.  The vessel will be 
painted using a rust preventive epoxy primer and an acrylic aliphatic polyurethane with 
a minimum dry film thickness for the paint system of 6 mils.  



2.2.8 Effluent Filtration 



Treated groundwater from LGAC Vessels (V-801, V-802, and V-803) will be pumped 
through the Treated Water Filters (F-402 A/B).  The design flow rate will be 800 gpm4.  
The filters will be designed to remove particles that can negatively impact injection well 
performance.  The preliminary filter design parameters are provided on the equipment 
data sheet (Appendix E), however, the degree of filtration will not be determined until 
after the evaluation of the injection well performance has been completed.  The filters 
will consist of redundant multi-bag filter housings that will have a hydraulic capacity of 
800 gallons per minute and a pressure rating of 150 psig. One filter unit will be operated 
and the other will serve as a ready spare to minimize downtime during filter bag 
                                                 
4 Sec 2.2.1 contains the rationale for design of the capacity of the treatment system: it has been designed 
with approximately 15 percent excess treatment capacity above the groundwater modeled design flow 
rate of 700 gpm or a total capacity of approximately 800 gpm.   
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changes.  The filters will operate at a maximum differential pressure of 20 psid to 
prevent filter bag failure. 



Each filter unit is provided with a quick-bolt, removable cover with multiple parallel-
arranged bags inside.  Cover removal is assisted by built-on davit system that facilitates 
handling. 



2.2.9 Utility Tank 



The Utility Tank (T-701) will receive carbon backwash water, groundwater sampling 
development water, and sump water.  The preliminary tank design parameters are 
provided on the equipment data sheet (Appendix E).  The Utility Tank (T-701) will be 
internally-coated carbon steel using a vinyl ester resin coating system and externally 
painted using a rust preventive epoxy primer and an acrylic aliphatic polyurethane top 
coat.  The tank will be designed for atmospheric pressure operation.  The tank will have 
a cone bottom to facilitate removal of accumulated solids.  



The utility tank water can be pumped to either the Influent Storage Tank (T-700) or 
LGAC Influent Tank (T-703) depending on the composition of the water in the Utility 
Tank. Water will first be filtered by Utility Tank Filters (F-403A/B). Water requiring 
pCBSA treatment will be pumped to Tank T-700, and water requiring only VOC 
treatment, backflush water, or rainwater will be pumped to T-703. Depending on which 
tank is selected, a PLC will be used to adjust the speed of the utility tank transfer pump 
(P-602) VFD so as not to exceed the hydraulic capacity of the treatment units 
downstream of the tanks T-700 and T-703. 



The total volume of the tank is 20,000 gallons with a working volume of 17,000 gallons 
to account for free-board above the high-liquid level sensor and below the low-liquid 
level sensor.  The tank was sized to accommodate one carbon backwash cycle, or 
13,000 gallons based on backflushing parameters provided by Siemens, plus a design 
factor of 30 percent to accommodate potentially longer backwash cycles.  



In accordance with SCAQMD Rule 219 this tank will be exempt from emission control 
requirements (Appendix F). 



2.2.10 Utility Tank Water Filters 



Water from Utility Tank T-701 will be pumped through Utility Tank Filters (F-403A/B) 
at a maximum flow rate of approximately 150 gpm to Influent Storage Tank T-700 or 
LGAC Influent Storage Tank T-703.  The filters will be designed to remove particles 5 
microns and larger.  The preliminary filter design parameters are provided on the 
equipment data sheet (Appendix E).  The filters will consist of redundant multi-bag 
filter housings that will have a hydraulic capacity of 200 gallons per minute and a 
pressure rating of 150 psig. One filter unit will be operated and the other will serve as 
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an in-place spare to eliminate downtime during filter bag changes.  The filter will 
operate at a maximum differential pressure of 20 psid to prevent filter bag failure.   



Each filter unit is provided with a quick-bolt, removable cover with multiple parallel-
arranged bags inside.  Cover removal is assisted by built-on davit system that facilitates 
handling. 



2.2.11 Treatment Plant Control Summary 



The treatment plant control system will be designed to allow unattended operation and 
to limit the need for operator interaction.  The system will allow off-site monitoring of 
the treatment plant and of the well site operations, and also will provide for response to 
notifications and alarms.  The system is described below and summarized on the P&ID 
(Appendix D).  The system will communicate and control the well sites and will allow 
the safe and orderly operation of the extraction and injection wells.  A preliminary 
evaluation of communication between the treatment plant and well sites was presented 
in a document entitled Groundwater Remedy Well Sites Control System Evaluation 
submitted to EPA on June 25, 2008 (H+A, June 25, 2008).  This preliminary evaluation 
recommended hardwired communication between the treatment plant and the well sites, 
which will be incorporated into the design of the system. 



Groundwater will be extracted from fifteen (15) extraction wells using an electrical 
submersible pump operated using individual pump controllers located in each well vault 
to set the flow rate.  The influent filtration systems (and potentially, an arsenic treatment 
system) will be provided with differential pressure transmitters that will provide 
warning and shutdown alarms at indicated set points, notifying an off-site operator that 
filters require replacement or, in the case of the potential arsenic treatment equipment, 
that backwashing is necessary.   



The filtered water in the Influent Storage Tank will be pumped by the AOP Feed Pump 
P-603 through the AOP process based on level control in the influent storage tank. A 
level transmitter installed in the tank will maintain a constant level in the tank by 
balancing inflow and outflow.  The level signal will be transmitted to a programmable 
logic controller (PLC) that will be used to adjust the speed of the AOP transfer pump 
VFD.   A PLC will manage the AOP system to ensure control of the hydrogen peroxide 
metering pump and ozone generator.  The AOP system will be provided with necessary 
automated valves for startup, recycle, and shutdown operations.  The AOP system will 
be integrated into the rest of the TGRS system control system to operate only the 
extraction wells when the AOP system is operating properly.  The AOP system will be 
provided with necessary diagnostic and status alarms to verify system status. 



A level transmitter will be installed in LGAC Influent Storage Tank T-703 to maintain a 
constant level in the tank by balancing inflow and outflow.  The level signal will be 
transmitted to a PLC that will be used to adjust the speed of the injection pumps VFD.  
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Differential pressure transmitters will be installed on each of the carbon vessels to 
monitor vessel pressure drop to determine whether carbon backwash is necessary.   



 
A differential pressure transmitter will also be installed on the post-injection filtration 
system that will provide warning, and shutdown alarms at indicated set points will 
notify an operator that filters require replacement. 



A level transmitter will be installed in the Utility Tank to provide level information, but 
the tank will be operated in a semi-automated configuration by the plant operator to 
batch treat water in the tank.  Batch operation is a more cost-effective approach to 
processing backwash water, since backwashing will likely be an infrequent operation.   



The treatment system will be provided with a series of ancillary shutdowns and alarms 
depicted on the drawings (Appendix D).  These alarms include, but are not limited to, 
containment dike alarms and power failure alarms. 



2.2.12 Treatment Plant Materials of Construction 



The groundwater remedy is expected to be operated continuously for over 30 years.  
Pressure vessels, tanks and pipelines will be designed and specified to have a minimum 
design life of 30 years, typical for remediation systems.  With continuing maintenance 
and scheduled component replacement, the treatment plant will perform as long as is 
necessary to meet requirements for the groundwater remedy. Mechanical equipment 
utilized (i.e., pumps, valve, controllers, etc.) is not expected to last the entire period of 
operation and will be designed and specified in a manner that replacement can be 
readily performed as this equipment reaches the end of its useful life.   



A preliminary evaluation of treatment system materials of construction was prepared by 
Montrose (Earth Tech, 2003).  Materials were selected during that evaluation to 
optimize safety, reliability, and cost-effectiveness for the projected treatment system 
design life and are summarized below.  Two important factors that impact material 
longevity are water quality and climatic conditions.   



Water quality conditions were summarized in the Preliminary Design Criteria Report 
(Geosyntec, 2009b) and the climatic conditions were summarized in the Preliminary 
Layout of Chlorobenzene Plume Treatment System (Earth Tech, 2003).   



Materials of construction for equipment are provided on the preliminary equipment data 
sheets (Appendix E).  Tanks and vessels will be constructed of coated carbon steel 
(Earth Tech, 2003).  Pump casings will be ductile iron with stainless steel impellers and 
other pump wetted parts.  Viton was recommended for flexible seals and gaskets (Earth 
Tech, 2003).   
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The preliminary materials of construction evaluation of pipe materials for aboveground 
pipe for untreated and treated water resulted in selection of coated carbon steel based on 
effectiveness and cost (Earth Tech, 2003).  The preliminary material of construction 
evaluation was based on guidance from ASME B31.3 and resulted in the selection of 
Schedule 40 carbon steel.  With continuing maintenance and scheduled component 
replacement, the system should perform as long as is necessary to meet system 
requirements.   



Recommendations for construction materials provided in this document are preliminary 
and are based on known site conditions.  Material selections may change during the 
remedial design process, which includes evaluation cost and commercial availability. 



2.2.13 Energy Requirements 



The electrical energy requirements were calculated for the treatment system based on 
the preliminary equipment selected (Table 9).  Electrical energy requirements have 
been estimated for the advanced oxidation process based on preliminary design 
assumptions from the AOP vendor (Table 9).  As shown in Table 9, the estimated 
electrical requirement for the treatment plant is approximately 300 kilovolt-amperes 
(kVA).  This assumes only one pump is operated when redundant pumps are provided.  
In addition, 50 percent spare capacity is included to accommodate potential future 
modifications and changes to the treatment system. 



Changes in mechanical energy are included on the process flow diagram P-2 
(Appendix D).   Changes in mechanical energy result from changes in pressure in the 
process water stream caused by resistance to flow in the process equipment or changes 
in pressure in the process water stream due to work performed by pumps.  The 
treatment system processes are generally isothermal; therefore the net heat flux for each 
process unit is negligible.  The AOP vendor has confirmed that the process is not 
expected to increase water temperature. 



2.2.14 Utilities Requirements 



The electrical service requirements for the treatment system will be a nominal 
300 kilovolt-ampere (kVA) service provided by the Los Angeles Department of Water 
and Power.  The requested electrical service will be 480/277-volt, 3 phase, and wye 
service. This service voltage was selected based on the size of loads and provides cost-
effective electrical distribution. This service voltage is typically selected for industrial 
applications with loads of this size.  



The feeder, transformer, and meter locations would be based on requirements of the 
LADWP and the City of Los Angeles Building Department.  The treatment system does 
not incorporate a redundant power supply (e.g., generators), since a power failure at the 
treatment plant would likely be regional in nature and the extraction wells would likely 
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shutdown, thus eliminating the need for plant operation.  Battery backups are planned 
for critical control system components, such as alarm call outs and computers, and 
emergency lighting. 



Potable water is available from an existing 6-inch LADWP connection located at the 
northeastern corner of the Property.  Preliminary contacts with LADWP indicate that 
the existing connection could provide up to 1,400 gpm, but a flow evaluation would be 
required to verify flow performance.  Potable water would be used for sanitary 
purposes, emergency eyewashes, and used in the process for carbon backwashes. 



A sanitary sewer connection will be required for sanitary facilities provided in the 
control room only.  No process water would be discharged into the sanitary sewer.  The 
sanitary sewer is operated by Los Angeles County Sanitation Districts (LACSD).  The 
sanitary sewer connection will be sized in accordance with the requirements of the City 
of Los Angeles and the LACSD. 



Preliminary telecommunication requirements for the treatment system will include up to 
two voice lines, and up to two data communication lines.  Two phone lines were 
selected to allow the simultaneous operator communication with autodialer alarm 
callout.  Typically only one data line would be used at a time, but two data 
communication lines would provide redundant data connections.  Telecommunications 
services are available from Verizon and other major telecommunications service 
providers in the City of Los Angeles. 



2.3 Effluent Injection 



2.3.1 Overview 



The RD modeling assumed that the injection rate required at a given well location could 
be achieved with a single injection well in the BFS or Gage (CH2M HILL, 2008).  The 
model projected the need for a total of six injection wells, three in the BFS and three in 
the Gage.  However, as noted in the RD Model Report (CH2M Hill, 2008), for the 
purposes of modeling it was assumed that a single injection well would be able to 
achieve the design injection rate.  Thus, an evaluation of the maximum operational 
injection rates for the six injection wells was conducted to determine if additional wells 
may be needed to achieve the model-specified injection rates (Attachment 2).  Data 
collected during pilot injection tests of four of the six injection wells was utilized to 
estimate the long-term operating rates of the injection wells.  For the two injection wells 
that are not yet installed, data from the pilot test of the nearest existing injection well 
was utilized for this evaluation.  The maximum operational injection rates are compared 
to the EPA design injection rates as follows: 
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Comparison of Operational Injection Rates to Design Rates 



Maximum 
Operational Injection 



Rate 
EPA Design 



Injection Rate 
Comparison to Design 



Rate Well 
Identifier1 



(gpm) (gpm) (percent excess) 



Existing Injection Wells 



BF-IW-1 60 40 50 



BF-IW-2 70 40 75 



G-IW-1 290 313 -7 



G-IW-2 170 125 36 



Planned Injection Wells 



BF-IW-3 60 57 5 



G-IW-4 180 125 44 



TOTAL 830 700 18 
gpm = Gallons per minute 



1G-IW-3, a planned injection well, is not included in this comparison because it was not included in the 
RD Model.  
 
As shown above, the operational injection rates of four of the injection wells exceed the 
model-specified rate by approximately 40 percent or more.  However, the maximum 
operational injection rate for G-IW-1 does not meet the required EPA design rate.  
Additionally, planned injection well BF-IW-3 is only estimated to exceed the design 
rate by approximately 5 percent.  



Therefore, to provide additional injection capacity in the Gage aquifer in the vicinity of 
Gage injection well G-IW-1 and BFS injection well BF-IW-3, an additional Gage 
injection well, referred to as G-IW-3, will be installed adjacent to planned extraction 
well BF-IW-3.  Additional details regarding the injection well capacity evaluation and 
the rationale for including an additional Gage injection well are provided in 
Attachment 2. 



Based on the foregoing, the TGRS will include seven (7) injection wells that will 
receive the treated groundwater from the liquid treatment system (Figure 1).  Each 
injection well will be designed to receive treated groundwater at the rates provided in 
the RD Model Report.  The injection pressure in each well will meet the final well 
design needs and requirements.  
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2.3.2 Injection Well Locations 



Injection well locations are based on the groundwater flow model prepared for the RD 
Model Report.  Four (4) of the seven (7) wells have previously been installed (BF-IW-1, 
BF-IW-2, G-IW-1 and G-IW-2).  Locations of two of the prospective wells (BF-IW-3 
and G-IW-4) also were based on the RD Model Report.  Since the RD Model Report 
was issued, however, Montrose performed additional work to adjust the pipeline route 
(Geosyntec, 2009a).  In that report, the location of G-IW-4 was moved from the RD 
Model Report location to a location approximately 1,000 feet south of the modeled 
location for reasons associated with pipeline routing.  The report also contains the 
results of additional modeling simulations showing that the wellfield would respond as 
required to the adjusted well location.  As mentioned above, well G-IW-3 was added for 
additional injection capacity.  Table 5 provides an overview of the injection well 
locations and deviations from the modeled locations.  The injection rates for the 
individual wells are presented in Table 6.  The injection well locations are shown on 
Drawing Number V001, Sheet 2, located in Appendix A. 



2.3.3 Groundwater Injection Transfer Pipelines 



Single-walled HDPE will be used to transfer the treated groundwater from the treatment 
plant to the injection well heads.  HDPE pipe is lightweight, easier to install than other 
traditional piping materials, and cost-effective.  The HDPE piping throughout the 
system will be SDR 11 with a maximum operating pressure of 160 psig at 73°F.  The 
underground HDPE conveyance piping will transport treated groundwater from the 
liquid treatment system to each of the six injection wells.  The single-walled HDPE pipe 
sizes and lengths for the entire injection system are shown in Table 8. 



2.3.4 Treated Groundwater Transfer Pipeline Routes 



Pipe routing will be located within public ROWs where possible to minimize the impact 
on city residents and businesses.  Two separate trunk pipelines will be installed to reach 
the seven injection wells.  The pipeline routes are shown on Drawing Number V001, 
Sheet 2, located in Appendix A.  Pipeline routes were addressed in two separate 
documents submitted to the EPA (Earth Tech AECOM 2005; Geosyntec 2009a). 



2.3.5 Well Head Vaults 



As shown on the process and instrumentation diagrams (P&IDs) for the injection wells 
located on Drawing Number D601, Sheets 9 – 10 located in Appendix C, each vault 
will include an H-20 traffic-rated water-tight cover for protection and for access to the 
components within the vaults.  The injection wells will include flow and pressure 
monitoring with flow controlled by means of automated valves controlled from the 
treatment plant PLC. 
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2.3.6 Injection Well Construction 



The Groundwater Injection System includes seven (7) groundwater injection wells.  
Four (4) of the injection wells (BF-EW-1, BF-EW-2, G-IW-1 and G-IW-2) have been 
previously installed.  As stated for the extraction wells, the three (3) planned injection 
wells (BF-IW-3, G-IW-3 and G-IW-4) will be installed by a licensed drilling firm.  



Each of the injection wells will be constructed with stainless steel screen and Schedule 
80 PVC blank casing.  Centralizers will be installed to center the well casing within the 
borehole.  The basis of design and well installation details for the planned wells are in 
preparation by Montrose and will be submitted by May 15, 2009.  For the purposes of 
sizing the injection wells, it was assumed that the injection wells may need to be 
backflushed on a regular basis to maintain capacity. To minimize disruption to injection 
operations, injection wells were sized to accommodate permanent installation of a 
submersible pump to allow backflushing for short periods.  Injection well pumps were 
sized based on the estimated maximum short-term extraction rate of the wells.   



 Polyvinyl chloride (PVC) piping will be used within the injection wells due to the 
ability of PVC to provide unimpeded flow and its ease in handling and installation.  
The treated groundwater from the treatment system will be reintroduced into the 
aquifers by the use of two-foot long perforated pipe sections located five feet above the 
well screen of each injection well to provide laminar flow through the screens reducing 
disturbance to the filter pack.  This perforated section will be located below the static 
water level for each well to reduce the introduction of entrained air into the system.  
The perforated pipe will be capped at its base and will be designed to provide equal 
distribution and adequate recharge to the surrounding groundwater aquifer.  The 
following table shows the injection interval for each individual well. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Preliminary Basis of Design Report.DOC 26 3/31/2009 
 











  
 
 



Individual Well Injection Intervals 
 



Well 
Identifier 



 
Depth to Static 



Water Level  
(ft bgs) 



Well Screen Interval 
(ft bgs) 



Injection 
Interval (ft bgs) 



BF-IW-1 67 107-125 100-102 



BF-IW-2 38 61.5-144 54.5-56.5 



BF-IW-3 68 107-125 100-102 



G-IW-1 37 138-163.5 131-133 



G-IW-2 49 173-214 166-168 



G-IW-3 67 138-163 131-133 



G-IW-4 50 175-205 168-170 



 
The calculations providing the method of analysis and head requirements for 
groundwater injection using perforated pipe will be provided with the Preliminary 
Drawing package on April 30, 2009. 
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3. PROJECT DELIVERY STRATEGY 



A preliminary project delivery strategy and construction schedule is presented in this 
section. The delivery strategy and construction schedule will be refined as the project 
proceeds through the design phase. It is anticipated that a more detailed delivery 
strategy and construction schedule will be drafted at the completion of each of the 
design stages. A baseline construction schedule will be developed upon execution of 
contracts with contractors for construction of the remedy. 



Contracts will be prepared with appropriately qualified construction contractors for 
performance of the work and the procurement of materials and most equipment. Some 
engineered and fabricated equipment may be procured in advance of mobilization of a 
construction contractor. 



3.1 Work Breakdown 



A work breakdown structure (WBS) will be developed to identify manageable elements 
of the remedy construction.  The WBS will form the basis for construction cost 
estimating, scheduling and management of the work. 



The scope of the remedy will be divided into distinct work elements including the 
treatment plant site with treatment facilities, extraction wells, injection wells, collection 
piping, and distribution piping.  These work elements will be constructed independent 
of each other and by different specialty contractors.  



The treatment plant site will be broken down further into elements such as site 
preparation and grading, electrical power supply and distribution, foundations and 
buildings, manufactured specialty items such as treatment train, and instrumentation and 
controls. 



Well extraction and injection piping will be located on both private and public land, 
including buried in city streets and crossing under railroads. This work will be 
dependent upon access agreements for ROWs and will likely be performed independent 
of the treatment plant site work. The extraction and injection wells will be installed 
during the design phase of the remedy. 



3.2 Preliminary Project Delivery Strategy 



A project delivery strategy will be developed that will include dividing the work into 
work packages to be performed by separate specialty contractors under the direction of 
a construction manager, or may choose to contract with a general contractor who may 
subcontract the work as appropriate. Alternatively, a design/build contract delivery 
method may be utilized for all or portions of the construction, such as the plant site 
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work. If a design/build approach is adopted, then a construction contractor would be 
selected early during the design phase.   



Bid documents will be produced and qualified contractors will be selected to 
competitively bid on the work. Upon receipt of the bids, a contractor(s) will be selected 
and a contract will be negotiated.  



3.3 Preliminary Construction Schedule 



During the development of the design, the construction schedule will be developed. It is 
anticipated there will be several iterations of the construction schedule during the 
various design stages.  A baseline construction schedule will be developed after the 
approval of the 100% design and the execution of a contract with a construction 
contractor.  



The baseline schedule will be utilized to manage the progress of the remedy 
construction. The construction schedule will be based upon the WBS and will be a 
network logic diagram depicting the interdependencies of the activities and the critical 
path to completion of the work. 



As previously stated, construction will be broken down into work packages that may be 
initiated at different timeframes. For instance, the extraction and injection piping to the 
wells may be a separate work package that will require executed access agreements in 
addition to approval of the 100% design.  This may affect the date at which that work 
may start with respect the other work at the plant site.  At the plant site, vendors will 
likely supply certain engineered and fabricated items like treatment train(s). Some 
engineering design work will be required with those vendors during the design process, 
but fabrication and installation cannot occur until approval of the 100% design. 
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4. PRELIMINARY SPECIFICATIONS OUTLINE 



The following represents the preliminary outline of the construction specifications: 



ENGINEERING SPECIFICATIONS 
 



TABLE OF CONTENTS 
 



 SECTION 
NO. REVISION DESCRIPTION 



Division 01 - General Requirements 
1. 01 11 00 0 Summary of Work 
2. 01 14 16 0 Coordination with City and Property Owner 
3. 01 14 19 0 Use of Site 
4. 01 26 00 0 Contract Modification Procedures 
5. 01 31 00 0 Project Management and Coordination 
6. 01 32 23 0 Survey and Layout Data 
7. 01 33 00 0 Submittal Procedures 
8. 01 40 00 0 Quality Requirements 
9. 01 42 00 0 References 
10. 01 50 00 0 Temporary Facilities and Controls 
11. 01 70 00 0 Execution and Closeout Requirements 
Division 02 - Existing Conditions 
1. 02 06 00 0 Schedules for Existing Conditions 
2. 02 31 00 0 Geophysical Investigations 
3. 02 32 00 0 Geotechnical Investigations 
4. 02 61 00 0 Removal and Disposal of Contaminated Soils 
5. 02 81 00 0 Transportation and Disposal of Hazardous Materials 



Division 03 - Concrete 
1. 03 11 00 0 Concrete Forming 
2. 03 15 00 0 Concrete Accessories 
3. 03 20 00 0 Concrete Reinforcing 
4. 03 30 00 0 Cast-in-Place Concrete 
5. 03 39 00 0 Concrete Curing 
6. 03 40 00 0 Precast Concrete 
7. 03 60 00 0 Grouting 



Division 05 - Metals 
1. 05 56 10 0 Manhole Covers and Frames 
2. 05 58 12 0 Vault Hatch Covers 



Division 13 - Special Construction 
1. 13 34 23 0 Fabricated Structures 



 
Division 22 - Plumbing 
1. 22 11 16 0 Domestic Water Piping 
2. 22 13 00 0 Facility Sanitary Sewerage 
3. 22 14 00 0 Facility Storm Drainage 
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 SECTION 
NO. REVISION DESCRIPTION 



Division 26 - Electrical 
1. 26 01 26 0 Maintenance Testing of Electrical Systems 
2. 26 05 00 0 Common Work Results for Electrical 
3. 26 05 19 0 Low-Voltage Electrical Power Conductors and Cables 
4. 26 05 23 0 Control-Voltage Electrical Power Cables 
5. 26 05 26 0 Grounding and Bonding for Electrical Systems 
6. 26 05 29 0 Hangers and Supports for Electrical Systems 
7. 26 05 33 0 Raceway and Boxes for Electrical Systems 
8. 26 05 43 0 Underground Ducts and Raceways for Electrical Systems 
9. 26 05 46 0 Utility Poles for Electrical Systems 
10. 26 05 53 0 Identification for Electrical Systems 
11. 26 24 00 0 Switchboards and Panelboards 
12. 26 27 00 0 Low-Voltage Distribution Equipment 
13. 26 28 00 0 Low-Voltage Circuit Protective Devices 
14. 26 29 00 0 Low-Voltage Controllers 
15. 26 50 00 0 Lighting 
Division 27 - Communications 
1. 27 05 00 0 Common Work Results for Communications 



Division 31 - Earthwork 
1. 31 20 00 0 Earth Moving 
2. 31 23 16 0 Excavation 
3. 31 23 19 0 Dewatering 
4. 31 23 23 0 Fill 
5. 31 23 33 0 Trenching and Backfilling 
6. 31 41 33 0 Trench Shielding 



Division 32 - Exterior Improvements 
1. 32 05 00 0 Common Work Results for Exterior Improvements 
2. 32 11 00 0 Base Courses 
3. 32 12 00 0 Flexible Paving 
4. 32 13 00 0 Rigid Paving 
5. 32 31 00 0 Fences and Gates 



Division 33 - Utilities 
1. 33 05 23.16 0  Utility Pipe Jacking and Boring 
2. 33 06 20 0  Schedules for Wells 
3. 33 10 00 0 Water Utilities 
4. 33 23 00 0 Extraction Wells 
5. 33 25 00 0 Recharge (Injection) Wells 
6. 33 30 00 0 Sanitary Sewerage Utilities 
7. 33 40 00 0 Storm Drainage Utilities 



Division 40 - Process Integration 
1. 40 05 13.13 0 Steel Process Piping 
2. 40 05 13.19 0 Stainless-Steel Process Piping 
3. 40 05 13.33 0 Brass, Bronze, Copper, and Copper Alloys Process Piping 
4. 40 05 13.73 0 Plastic Process Piping 
5. 40 05 23 0 Common Work Results for Process Valves 
6. 40 05 33 0 Common Work Results for Flushing and Disinfection 
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 SECTION 
NO. REVISION DESCRIPTION 



7. 40 06 00 0 Schedules for Process Integration 
8. 40 42 00 0 Process Piping and Equipment Insulation 
9. 40 46 00 0 Process Corrosion Protection 
10. 40 91 00 0 Primary Process Measurement Devices 
11. 40 92 13 0 Primary Control Valves 
12. 40 95 00 0 Process Control Hardware 
Division 43 - Process Gas and Liquid Handling, Purification, and Storage  Equipment 
1. 43 21 00 0 Liquid Pumps 
2. 43 41 00 0 Gas and Liquid Storage Equipment 
3. 43 41 13 0 Gas and Liquid Pressure Vessels 
4. 43 41 16 0 Atmospheric Tanks and Vessels 



Division 44 - Pollution Control Equipment 
1. 44 41 13 0 Packaged Water Treatment Plants 
2. 44 43 00 0 Water Filtration Equipment 
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ASSUMPTIONS
1 Assume AOP reduces influent VOC concentration by an estimated at 60% for aromatic, alkene compounds
2 AOP removal of pesticides assumed to be negligible
3 AOP removal of alkanes (1,2-DCA, chloroform) assumed to be negligible
4 AOP achieves discharge limit of less than 25,000 micrograms per liter of pCBSA
5 LGAC  achieves discharge standard for VOCs and pesticides
6 LGAC removal of pCBSA negligible
7 Influent concentrations for individual wells not provided.  Average concentrations per Table 1: Influent Compilation Summary of the Final Draft Treatment Train 
8 Removal of contaminants through filtration negligible
9 Concentration information for purge water wells assumed to be the flow-weighted average influent concentration, hold on rain water flow rate design for pad layout
10 Recycle flow and concentrations not included.  Values need to be determined by final process design by AOP vendor for specific design
11 Preliminary hydrogen peroxide flow and concentration included.  Final values need to be determined by AOP vendor for specific design
12 Rain water assumed to have negligible concentrations of contaminants of concern



From Supply R-802
To R-802 R-800/801



Temperature (deg. F) 68 68
Pressure (psig)



Stream Description Oxygen Ozone
Flow Rate (SCF/Day) 25,100 1,904
Mass Flow Rate (pound/hour) 88 10



From Extraction Wells Extraction Wells Purge Water P-601 F-401A/B PA-002 F-400A/B T-701 P-602 F-403A/B F-403A/B AOP Influent T-700 P-603 T-702 R-800/801 Recycle Split Recycle Split T-703 P-600A/B PA-003 F-402A/B
To F-401A/B F-400A/B T-701 T-701 PA-002 AOP Influent AOP Influent P-602 F-403A/B T-700 T-703 T-700 P-603 R-800/801 R-800/801 Recycle Split T-703 T-700 P-600A/B PA-003 F-402A/B Injection Wells



Temperature (deg. F) 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72
Pressure (psig) 41.5 21.5 6.5 8.7 26.5 6.5 6.5 43 18 18 6.5 6.5 20 20 10 10 6.5 6.5 75 45 20



Stream Description groundwater groundwater purge water rain water process water process water process water purge water purge water purge water rain water process water process water process water
35% hydrogen 



peroxide process water process water recycle water process water process water treated water treated water
Flow Rate (gallons per minute) 16 684 0 16 16 684 700 700 700 0.02 700 700 0 700 700 700 700
Mass Flow Rate (pound/hour) 7,981 341,207 0 0 7,981 7,981 341,207 0 0 0 0 349,188 349,188 349,188 12 349,188 349,188 0 349,188 349,188 349,188 349,188
Benzene  9,525.0            33.5                 250.5         -              9,525.0          9,525.0          33.5                  250.5           250.5            250.5         -            250.5             250.5             250.5             -                      162.8             162.8              162.8               162.8               162.8             < 1.0 < 1.0
Chlorobenzene   8,457.5            8,493.4             8,492.6       -              8,457.5          8,457.5          8,493.4             8,492.6        8,492.6         8,492.6      -            8,492.6          8,492.6          8,492.6          -                      5,520.2          5,520.2           5,520.2            5,520.2            5,520.2          < 70.0 < 70.0
1,2-Dichloroethane  150.3               28.6                 31.4           -              150.3             150.3             28.6                  31.4            31.4              31.4           -            31.4               31.4               31.4               -                      31.4               31.4               31.4                31.4                31.4               < 0.5 < 0.5
Tetrachloroethylene   266.0               136.6               139.5         -              266.0             266.0             136.6                139.5           139.5            139.5         -            139.5             139.5             139.5             -                      90.7               90.7               90.7                90.7                90.7               < 5.0 < 5.0
Trichloroethylene  387.5               28.4                 36.6           -              387.5             387.5             28.4                  36.6            36.6              36.6           -            36.6               36.6               36.6               -                      23.8               23.8               23.8                23.8                23.8               < 5.0 < 5.0
1,4-Dichlorobenzene  -                  22.1                 21.6           -              -                -                22.1                  21.6            21.6              21.6           -            21.6               21.6               21.6               -                      14.0               14.0               14.0                14.0                14.0               < 5.0 < 5.0
Chloroform   120.0               349.4               344.2         -              120.0             120.0             349.4                344.2           344.2            344.2         -            344.2             344.2             344.2             -                      344.2             344.2              344.2               344.2               344.2             < 100.0 < 100.0
Carbon Tetrachloride   -                  1.7                   1.6             -              -                -                1.7                    1.6              1.6               1.6             -            1.6                1.6                1.6                -                      1.6                1.6                 1.6                  1.6                  1.6                < 0.5 < 0.5
1,2.4-Trimethyl Benzene   905.0               13.7                 34.1           -              905.0             905.0             13.7                  34.1            34.1              34.1           -            34.1               34.1               34.1               -                      22.1               22.1               22.1                22.1                22.1               < 12.0 < 12.0
Methylene Chloride   -                  11.5                 11.2           -              -                -                11.5                  11.2            11.2              11.2           -            11.2               11.2               11.2               -                      11.2               11.2               11.2                11.2                11.2               < 5.0 < 5.0
Napthalene   415.0               0.2                   9.7             -              415.0             415.0             0.2                    9.7              9.7               9.7             -            9.7                9.7                9.7                -                      9.7                9.7                 9.7                  9.7                  9.7                < 6.2 < 6.2
alpha-BHC   0.6                  0.4                   0.4             -              0.6                0.6                0.4                    0.4              0.4               0.4             -            0.4                0.4                0.4                -                      0.4                0.4                 0.4                  0.4                  0.4                < 0.011 < 0.011
beta-BHC   0.5                  0.3                   0.3             -              0.5                0.5                0.3                    0.3              0.3               0.3             -            0.3                0.3                0.3                -                      0.3                0.3                 0.3                  0.3                  0.3                < 0.037 < 0.037
gamma-BHC   -                  0.6                   0.6             -              -                -                0.6                    0.6              0.6               0.6             -            0.6                0.6                0.6                -                      0.6                0.6                 0.6                  0.6                  0.6                < 0.2 < 0.2
pCBSA   30,750.0          39,200.2           39,007.1     -              30,750.0        30,750.0        39,200.2            39,007.1      39,007.1       39,007.1     -            39,007.1        39,007.1        39,007.1        -                      < 25,000.0 < 25,000.0 < 25,000.0 < 25,000.0 < 25,000.0 < 25,000.0 < 25,000.0
Arsenic   267.5               7.5                   8.5             -              267.5             < 50.0 7.5                    8.5              8.5               8.5             -            < 8.5 < 8.5 < 8.5 < 0.0 < 8.5 < 8.5 < 8.5 < 8.5 < 8.5 < 8.5 < 8.5
Benzene 7.61E-02 1.15E-02 0E+00 0E+00 7.61E-02 7.61E-02 1.15E-02 0E+00 0.00E+00 0E+00 0.00E+00 8.76E-02 8.76E-02 8.76E-02 0E+00 5.69E-02 5.69E-02 0.00E+00 5.69E-02 5.69E-02 3.50E-04 3.50E-04
Chlorobenzene 6.76E-02 2.90E+00 0E+00 0E+00 6.76E-02 6.76E-02 2.90E+00 0E+00 0.00E+00 0.00E+00 0.00E+00 2.97E+00 2.97E+00 2.97E+00 0E+00 1.93E+00 1.93E+00 0.00E+00 1.93E+00 1.93E+00 2.45E-02 2.45E-02
1,2-Dichloroethane 1.20E-03 9.77E-03 0E+00 0E+00 1.20E-03 1.20E-03 9.77E-03 0E+00 0.00E+00 0.00E+00 0.00E+00 1.10E-02 1.10E-02 1.10E-02 0E+00 1.10E-02 1.10E-02 0.00E+00 1.10E-02 1.10E-02 1.75E-04 1.75E-04
Tetrachloroethylene 2.13E-03 4.67E-02 0E+00 0E+00 2.13E-03 2.13E-03 4.67E-02 0E+00 0.00E+00 0.00E+00 0.00E+00 4.88E-02 4.88E-02 4.88E-02 0E+00 3.17E-02 3.17E-02 0.00E+00 3.17E-02 3.17E-02 1.75E-03 1.75E-03
Trichloroethylene 3.10E-03 9.69E-03 0E+00 0E+00 3.10E-03 3.10E-03 9.69E-03 0E+00 0.00E+00 0.00E+00 0.00E+00 1.28E-02 1.28E-02 1.28E-02 0E+00 8.31E-03 8.31E-03 0.00E+00 8.31E-03 8.31E-03 1.75E-03 1.75E-03
1,4-Dichlorobenzene 0.00E+00 7.56E-03 0E+00 0E+00 0.00E+00 0.00E+00 7.56E-03 0E+00 0.00E+00 0.00E+00 0.00E+00 7.56E-03 7.56E-03 7.56E-03 0E+00 4.91E-03 4.91E-03 0.00E+00 4.91E-03 4.91E-03 1.75E-03 1.75E-03
Chloroform 9.59E-04 1.19E-01 0E+00 0E+00 9.59E-04 9.59E-04 1.19E-01 0E+00 0.00E+00 0.00E+00 0.00E+00 1.20E-01 1.20E-01 1.20E-01 0E+00 1.20E-01 1.20E-01 0.00E+00 1.20E-01 1.20E-01 3.50E-02 3.50E-02
Carbon Tetrachloride 0.00E+00 5.69E-04 0E+00 0E+00 0.00E+00 0.00E+00 5.69E-04 0E+00 0.00E+00 0.00E+00 0.00E+00 5.69E-04 5.69E-04 5.69E-04 0E+00 5.69E-04 5.69E-04 0.00E+00 5.69E-04 5.69E-04 1.75E-04 1.75E-04
1,2.4-Trimethyl Benzene 7.23E-03 4.68E-03 0E+00 0E+00 7.23E-03 7.23E-03 4.68E-03 0E+00 0.00E+00 0.00E+00 0.00E+00 1.19E-02 1.19E-02 1.19E-02 0E+00 7.74E-03 7.74E-03 0.00E+00 7.74E-03 7.74E-03 4.20E-03 4.20E-03
Methylene Chloride 0.00E+00 3.93E-03 0E+00 0E+00 0.00E+00 0.00E+00 3.93E-03 0E+00 0.00E+00 0.00E+00 0.00E+00 3.93E-03 3.93E-03 3.93E-03 0E+00 3.93E-03 3.93E-03 0.00E+00 3.93E-03 3.93E-03 1.75E-03 1.75E-03
Napthalene 3.32E-03 6.96E-05 0E+00 0E+00 3.32E-03 3.32E-03 6.96E-05 0E+00 0.00E+00 0.00E+00 0.00E+00 3.39E-03 3.39E-03 3.39E-03 0E+00 3.39E-03 3.39E-03 0.00E+00 3.39E-03 3.39E-03 2.17E-03 2.17E-03
alpha-BHC 4.80E-06 1.41E-04 0E+00 0E+00 4.80E-06 4.80E-06 1.41E-04 0E+00 0.00E+00 0.00E+00 0.00E+00 1.45E-04 1.45E-04 1.45E-04 0E+00 1.45E-04 1.45E-04 0.00E+00 1.45E-04 1.45E-04 3.85E-06 3.85E-06
beta-BHC 4.08E-06 1.06E-04 0E+00 0E+00 4.08E-06 4.08E-06 1.06E-04 0E+00 0.00E+00 0.00E+00 0.00E+00 1.10E-04 1.10E-04 1.10E-04 0E+00 1.10E-04 1.10E-04 0.00E+00 1.10E-04 1.10E-04 1.29E-05 1.29E-05
gamma-BHC 0.00E+00 2.05E-04 0E+00 0E+00 0.00E+00 0.00E+00 2.05E-04 0E+00 0.00E+00 0.00E+00 0.00E+00 2.05E-04 2.05E-04 2.05E-04 0E+00 2.05E-04 2.05E-04 0.00E+00 2.05E-04 2.05E-04 6.99E-05 6.99E-05
Pcbsa 2.46E-01 1.34E+01 0E+00 0E+00 2.46E-01 2.46E-01 1.34E+01 0E+00 0.00E+00 0.00E+00 0.00E+00 1.36E+01 1.36E+01 1.36E+01 0E+00 8.74E+00 8.74E+00 0.00E+00 8.74E+00 8.74E+00 8.74E+00 8.74E+00
Arsenic 2.14E-03 2.57E-03 0E+00 0E+00 2.14E-03 4.00E-04 2.57E-03 0E+00 0.00E+00 0.00E+00 0.00E+00 2.97E-03 2.97E-03 2.97E-03 0E+00 2.97E-03 2.97E-03 0.00E+00 2.97E-03 2.97E-03 2.97E-03 2.97E-03
Assumptions 7 7 10 9 9 9 12 1,2,3,4 1,2,3,4 1,2,3,4 7
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Extraction 
Well



Flow Rate
 (gpm)



MBFB-EW-1 4
UBA-EW-2 12



Extraction 
Well



Flow Rate
 (gpm)



UBA-EW-1 6
BF-EW-1 35
BF-EW-2 68
BF-EW-3 64
BF-EW-4 132
BF-EW-5 35
BF-EW-6 35
G-EW-1 120
G-EW-2 30
G-EW-3 25
G-EW-4 57
G-EW-5 48
G-EW-6 30



Injection 
Well



Flow Rate
 (gpm)



BF-IW-1 39.9
BF-IW-2 39.9
BF-IW-3 56.8
G-IW-1 156.3
G-IW-2 125.4
G-IW-3 156.3
G-IW-4 125.4
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TABLE 1
ARAR Requirements



Montrose Chemical Corporation
Torrance Superfund Site



ARAR Requirement How ARAR is Being Addressed



22 C.C.R. Part 261. Criteria for Identifying Hazardous Waste. Preliminary O&M Manual



22 C.C.R. Section 66262.11 Hazardous Waste Determination 
by Generators.



Preliminary O&M Manual



22 C.C.R. Section 66262.34 Accumulation Time. Preliminary O&M Manual
22 C.C.R. Section 66264.13(a)(1), (b) General Waste 
Analysis.



Preliminary O&M Manual



22 C.C.R. Section 66264.14(a), (b) Hazardous Waste Facility 
General Security Requirements.



Preliminary O&M Manual



22 C.C.R. Section. 66264.15 General Facility Inspection 
Requirements.



Preliminary O&M Manual



22 C.C.R. Section 66264.17 Hazardous Waste Facility 
General Requirements for Ignitable Reactive or Incompatible 
Wastes.



Preliminary O&M Manual



22 C.C.R. Section 66264.18 Location Standards. Preliminary O&M Manual
22 C.C.R. Section 66264.25 Hazardous Waste Facility Seismic 
and Precipitation Standards.



Preliminary O&M Manual



22 C.C.R. Section 66264.31 Preparedness & Prevention‐
Design and Operation of Facility.



Preliminary O&M Manual



22 C.C.R. Section 66264.32 Preparedness & Prevention‐
Required Equipment.



Preliminary O&M Manual



22 C.C.R. Section 66264.33 Preparedness & Prevention‐
Testing and Maintenance.



Preliminary O&M Manual



22 C.C.R. Section 66264.34 Preparedness & Prevention‐
Access to Communications or Alarm System.



Preliminary O&M Manual



22 C.C.R. Section 66264.35 Preparedness & Prevention‐
Required Aisle Space.



Preliminary O&M Manual



22 C.C.R Section 66264.37 Preparedness & Prevention‐
Arrangements With Local Authorities.



Preliminary O&M Manual



22 C.C.R. Section 66264.51 Contingency Plan‐Purpose and 
Implementation.



Preliminary O&M Manual



22 C.C.R. Section 66264.52 Contingency Plan‐Content. Preliminary O&M Manual
22 C.C.R. Section 66264.53(a) Contingency Plan‐Copies of 
Plan.



Preliminary O&M Manual



22 C.C.R. Section 66264.54 Contingency Plan‐Amendment. Preliminary O&M Manual



22 C.C.R. Section 66264.55 Contingency Plan‐Emergency 
Coordinator.



Preliminary O&M Manual
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TABLE 1
ARAR Requirements (Cont.)



ARAR Requirement How ARAR is Being Addressed



22 C.C.R. Section 66264.56 Contingency Plan‐Emergency 
Procedures.



Preliminary O&M Manual



22 C.C.R. Section 66264.111 Hazardous Waste Facility 
Closure Performance Standard.



Facility Closure Plan



22 C.C.R. Section 66264.112 (a)(1), (b) Closure Plan. Facility Closure Plan
22 C.C.R. Section 66264.114 Hazardous Waste Facility 
Closure‐Disposal and Decontamination of Equipment, 
Structures and Soils.



Facility Closure Plan



22 C.C.R. Section 66264.117(a)(b)(1) and (d) Hazardous 
Waste Facility Postclosure Care and Use of Property.



Facility Closure Plan



22 C.C.R. Section 66264.119(a) (regarding notice to the local 
zoning authority) and (b)(1) Hazardous Waste Facility Post 
Closure Notices.



Facility Closure Plan



22 C.C.R. Sections 66264.171‐178 Use and Management of 
Containers.



General requirement for system operation: 
O&M Plan element.



22 C.C.R. Section 66264.192 New Tanks.
General requirement for system operation: 
O&M Plan element.



22 C C R Section 66264 193(b) (c) (d) (e) and (f) General requirement for system operation:22 C.C.R. Section 66264.193(b),(c), (d), (e) and (f) 
Containment and Detection of Releases.



General requirement for system operation: 
O&M Plan element.



22 C.C.R. Section 66264.194 General Operating 
Requirements.



General requirement for system operation: 
O&M Plan element.



22 C.C.R. Section 66264.195 Inspections.
General requirement for system operation: 
O&M Plan element.



22 C.C.R. Section 66264.196 Response to Leaks or Spills and 
Disposition of Leaking Or Unfit‐for Use Tank Systems.



General requirement for system operation: 
O&M Plan element.



22 C.C.R. Section 66264.197 Closure and Post Closure Care. Facility Closure Plan



22 C.C.R. Section 66264.1052 Standards‐Pumps in Light 
Liquid Service.



Preliminary Design Criteria Report and 
Preliminary Basis of Design Report



22 C.C.R. Section 66264.1053 Compressors.
Preliminary Design Criteria Report and 
Preliminary Basis of Design Report



22 C.C.R. Section 66264.1057 Standards‐Valves in Gas Vapor 
Service or Light Liquid Service.



Preliminary Design Criteria Report and 
Preliminary Basis of Design Report



22 C.C.R. Section 66264.1058 Standards‐Pumps and Valves 
in Heavy Liquid Service.



Preliminary Design Criteria Report and 
Preliminary Basis of Design Report



22 C.C.R. Sections 66264.1061 and 66264.1062 Alternate 
Standards.



Preliminary Design Criteria Report and 
Preliminary Basis of Design Report



22 C.C.R. Section 66264.1063 Test Methods and Procedures.
Preliminary Design Criteria Report and 
Preliminary Basis of Design Report



22 C.C.R. Section 66264.1101 Containment Buildings‐Design 
and Operating Standards.



Preliminary Design Criteria Report and 
Preliminary Basis of Design Report
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ARAR Requirements (Cont.)



ARAR Requirement How ARAR is Being Addressed



22 C.C.R. Section 66264.1102 Closure and Post Closure Care. Facility Closure Plan



22 C.C.R. Section 66268.3 Hazardous Waste Dilution 
Prohibition as a Substitute for Treatment.



General requirement for system operation: 
O&M Plan element.



Regulation XIII New Source Review (including but not limited 
to Rule 1303).



Rule 1303 Permit to Construct



Regulation IV, Prohibitions ‐



i. Rule 401 Visible Emissions,
General requirement for system operation: 
O&M Plan element.



ii. Rule 402 Nuisance,
General requirement for system operation: 
O&M Plan element.



iii. Rule 403 Fugitive Dust, and
General requirement for system operation: 
O&M Plan element.



iv. Rule 473 Disposal of Solid and Liquid Waste.
General requirement for system operation: 
O&M Plan element.



Regulation X NESHAP (Benzene).
General requirement for system operation: 
O&M Plan element.



Rule 1401 New Source Review of Carcinogenic Air 
Contaminants



General requirement for system operation: 
O&M Plan elementContaminants. O&M Plan element.



State and Federal Maximum Contaminant Levels
Preliminary Design Criteria Report and 
Preliminary Basis of Design Report



S.W.R.C.B. Resolution 68‐16.
Preliminary Design Criteria Report and 
Preliminary Basis of Design Report



S.W.R.C.B. Regulation, 22 C.C.R. Chapter 15, Article 5, 
Section 2550.7(b)(5) General Water Quality Monitoring and 
System Requirements.



General requirement for system operation: 
O&M Plan element.



S.W.R.C.B. Resolution 92‐49 Section III. (H). TI Waiver Zone establishes waiver.
CERCLA Section 121 (d)(3),42 U.S.C. Section 9621(d)(3) 
requirements regarding offsite disposal of material 
contaminated with hazardous substances.



General requirement for system operation: 
O&M Plan element.



CERCLA Section 103, 42 U.S.C. Section 9603 notification 
requirements and comparable provisions of California law.



General requirement for system operation: 
O&M Plan element.



Provisions of Title 22 of the California Code of Regulations 
and parallel provisions of federal RCRA regulations relating 
to offsite shipments of hazardous waste, including but not 
limited to manifest requirements, pretransport 
requirements, transportation requirements, and offsite 
disposal, treatment and land ban prohibitions and 
requirements.



General requirement for system operation: 
O&M Plan element.
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ARAR Requirement How ARAR is Being Addressed



Provisions of the California Porter Cologne Act 
(implementing both state law and the federal Clean Water 
Act NPDES program) concerning the issuance of waste 
discharge requirements for point source discharges of 
treated groundwater water to offsite storm sewer 
conveyances.



NPDES permit application



Federal and State Occupation Health and Safety Act 
requirements.



General requirement for system operation: 
O&M Plan element.



Los Angeles County Sanitation District Wastewater 
Ordinance, as amended, concerning offsite discharges of 
treated groundwater to the LACSD sanitary sewer system.



NPDES permit application
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TABLE 2
PRELIMINARY LIST OF SUBSTANTIVE PERMIT REQUIREMENTS



Montrose Chemical Corporation
Torrance Superfund Site



Agency
Division, if 
applicable



Permit Type Use
Substantive Permit 
Requirment(s)



City of Torrance  Engineering 
Construction/ 
Excavation



Well / Pipeline 
installations; also 
likely for potholing 
work



With Permit Application: 
(1) Design drawings; 
(2) Traffic control plan;
(3) Contractor insurance COIs
(4) Application fee
** Possible long‐term agreement ‐ 
generally through City Attorney ‐ and 
annual fees for use of public ROW 



Well / Pipeline



With Permit Application: 
(1) Design drawings; 
(2) Traffic control plan 



Public Works 
(Engr. and/or 
Planning)



Construction/ 
Encroachment



Well / Pipeline 
installations; also 
likely for potholing 
work



(3) Contractor insurance COIs
(4) Application fee(s)



** Possible long‐term agreement ‐ 
generally through City Attorney ‐ and 
annual fees for use of public ROW 



Fire Department
CUPA – Certified 
Unified Program 
Agency



Storage of hazardous 
materials if HiPOx is 
chosen as treatment 
technology



With Application: 
(1) List of chemicals, along with 
quantities, to be stored onsite;
(2) Schematic drawing showing all 
entry points to GWTS enclosure, 
electrical boxes ‐ on/off panels, and 
general system components
(3) Application fees
For Annual Compliance: 
(1) Update to system and chemical 
information to be submitted annually 
along with permit renewal fees
(2) Annual inspection by Fire 
Department



* with HiPOx may need to show that 
can periodically prove ozone is not 
accummulating in GWTS enclosure 



City of Los 
Angeles
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PRELIMINARY LIST OF SUBSTANTIVE PERMIT REQUIREMENTS (Cont.)



Montrose Chemical Corporation
Torrance Superfund Site



Agency
Division, if 
applicable



Permit Type Use
Substantive Permit 
Requirment(s)



City of Los 
Angeles (Cont.)



Public Works 
(Engr. and/or 
Planning)



Building
Treatment plant 
building



With Application: 
(1) Design drawings (full‐size set) 
showing entry points to and general 
structure of GWTS enclosure, 
including spedifications
(2) Contractor insurance COIs
(3) Application fees
(4) Final inspection and approval by 
City Inspector



With permit application: 
(1) Design drawings (4 sets)



Public Works, 
Road



Construction/ 
Encroachment



Pipeline/ well 
installations



(2) Contractor Information (License 
No. & COIs)
(3) Associated fees
For long‐term installation ‐ Possible 
franchise agreement through County 
Real Estate Division and annual fees.



Public Works, 
Flood



Encroachment/ 
Access



Access to channel for 
pipeline installations 
and excavations in 
vicinity of channel



With permit application:
(1) Design drawings (4 sets), showing 
required clearances from channels 
where necessary
(2) Contractor Information (License 
No. & COIs)
(3) Associated fees



Public Works Temp. Discharge



To discharge aquifer 
testing water b/w 
construction and start‐
up of GWTS operation



Assume requirements similar to 
RWQCB Letter of Intent ‐ need to 
confirm 



Public Health Well Permit Well Installation



Application includes:
(1) General well detail information;
(2) Possible well inspection before 
final approval; 
(3) Submittal of final well details and 
boring logs



LA County 
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TABLE 2
PRELIMINARY LIST OF SUBSTANTIVE PERMIT REQUIREMENTS (Cont.)



Montrose Chemical Corporation
Torrance Superfund Site



Agency
Division, if 
applicable



Permit Type Use
Substantive Permit 
Requirment(s)



CalTrans Encroachment
Work on Western 
Avenue



With permit application:
(1) Design drawings (6 full‐sized sets) 
along with equipment specifications 
and location map;
(2) Traffic control plan;
(3) Environmental documentation 
required by oversight agency; 
(4) Permit fees (even in case where 
permit is denied); 
(5) Compliance with DOT NPDES 
permit for any discharge water 
generated during installationgenerated during installation ‐ 
includes preparation and approval of 
Water Pollution Control Program by 
oversight agency;
(6) Final construction inspection and 
approval



** confirming if any long‐term 
agreements or fees are applicable
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TABLE 2
PRELIMINARY LIST OF SUBSTANTIVE PERMIT REQUIREMENTS (Cont.)



Montrose Chemical Corporation
Torrance Superfund Site



Agency
Division, if 
applicable



Permit Type Use
Substantive Permit 
Requirment(s)



Regional Water 
Quality Control 



Board



Los Angeles 
Region



Temp. Discharge



To discharge aquifer 
testing water, 
backwash 
construction and start‐
up of treatment 



Letter of Intent to Discharge and 
Discharge Feasibility Study, which 
should include:
(1) Description of the water source;
(2) Tables presenting average VOC 
concentrations at each well, 
estimated flow rates, total discharge 
anticipated during well installation 
and aquifer testing, and the number 
of temporary storage tanks needed at



system
of temporary storage tanks needed at 
each location;
(3) Maps of well locations that also 
show temporary storage tank areas.
(4) Monitoring plan for discharging 
development water



Waste Discharge 
Requirement 
(WDR)



Injection of treated 
water



Meet RWQCB’s Basin Plan Objectives



NPDES
Discharge of treated 
water that is not 
injected



With permit application: 
(1) Water quality data for GWTS 
influent, and source water info. likely
(2) Design drawings for GWTS 
components
(3) Permit fees
For Annual Compliance in 
accordance with permit: 
(1) GW quality monitoring 
(2) Quarterly and Annual Compliance 
Reporting
(3) Annual permit renewal, including 
fees



Regional Water 
Quality Control 
Board (Cont.)



Los Angeles 
Region
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TABLE 2
PRELIMINARY LIST OF SUBSTANTIVE PERMIT REQUIREMENTS (Cont.)



Montrose Chemical Corporation
Torrance Superfund Site



Agency
Division, if 
applicable



Permit Type Use
Substantive Permit 
Requirment(s)



AQMD – Air 
Quality 



Management 
District



South Coast 
(SCAQMD)



1166 Permit



Excavations (pipe‐
jacking, if 
contamination 
encountered)



With permit application:
(1) map of potential receptor areas; 
(2) GWTS design drawings, including 
all components of treatment train ‐  if 
needed for GWTS operation
For general compliance (GWTS 
Operation): 
(1) Updated system information, 
including VOCs (lbs. mass) discharged 
to atmosphere, submitted with 
annual permit renewalannual permit renewal
(2) Periodica system inspections to be 
conducted by SCAQMD every 1‐3 
years



Water Master
West Basin 
Adjudication



Well Permit Non‐consumptive use



With application for all extraction 
and injection wells: 
(1) General well detail information;
(2) Table with anticipated extraction 
and injection rates, including total 
projected volume
(3) Submittal of final well details and 
boring logs 
** May require (need to confirm): 
‐ well inspection before final approval
‐ annual update of extraction and 
injection rates
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TABLE 3
Potential Environmental and Public Impacts



Montrose Chemical Corporation
Torrance Superfund Site



Potential Environmental / Public Impact1 How Potential Impact is Being Addressed



Aesthetics No impacts expected



Agriculture Resources  No impacts expected



Air Quality 
Subsequent design documents and construction 
documents



Biological Resources  No impacts expected



Cultural Resources  No impacts expected



Geology / Soils  Various reports already produced and submitted to EPA



Hazards & Hazardous Materials 
Subsequent design documents, construction documents, 
Preliminary O&M Manual



Hydrology / Water Quality  Various reports already produced and submitted to EPA



Land Use / Planning  No impacts expected



Mineral Resources  No impacts expected



Noise
Subsequent design documents, construction documents, 
Preliminary O&M Manual



Population / Housing  No impacts expected



Public Services 
Subsequent design documents, construction documents, 
Preliminary O&M Manual



Recreation  No impacts expected



Transportation / Traffic 
Subsequent design documents, construction documents, 
Preliminary O&M Manual



Utilities / Service Systems 
Subsequent design documents, construction documents, 
Preliminary O&M Manual



1 Note: List of potential impacts is taken from 
California Environmental Quality Act (CEQA) Initial 
Study checklist
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TABLE 4
Statement of Work Requirements



Montrose Chemical Corporation
Torrance Superfund Site



Statement of Work Requirement Location in Report



A preliminary process and instrumentation diagram Appendices C & D



Process equipment data sheets and lists Appendix E



Pumps and blowers data sheets and lists Appendix E



Valves and valve types Appendices C & D



Piping schedule Table 8



Measurement instruments (flow meters, pressure gauges, etc.) Appendices C & D



Flow stream identification Figure 2



Mass flux into each unit process of each medium Figure 2



Mass flux into each unit process of each chemical being treated Figure 2



Heat or energy flux into each process unit and its form (e.g., 
electricity, mechanical work, heat)



Section 2.2.15



Mass flux out of each unit process of each medium Figure 2



Mass flux out of each unit process of each chemical being treated Figure 2



Heat or energy flux out of each process unit and its form Section 2.2.15



Detailed description of the evaluations conducted to select the 
design approach as part of the Basis of Design Report



Throughout



A list of any assumptions being used Throughout



Calculations supporting the assumptions Appendices B, F and G



Detailed equipment list that includes equipment capacity, 
corresponding power and voltage, VFD requirement, number of 
duty units, number of redundant units, proposed manufacturers, 
and model numbers



Appendix E



Preferred voltages for power distribution and utilization 
equipment; 



Table 9



Standby power requirements and preliminary size  Section 2.2.16



Redundancy requirements for power supply and power 
distribution



Section 2.2.16
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TABLE 4
Statement of Work Requirements (Cont.)



Statement of Work Requirement Location in Report



Indoor versus outdoor electrical equipment location and enclosure 
requirements



Sections 2.1.5, 2.2.5 and 2.2.16



Soils information for structural design and preliminary foundation 
recommendation



Section 2.2.1



Equipment and instrument tag numbering, naming and 
abbreviation conventions



Appendices C & D



Control system block diagrams and configuration Appendices C & D



Site grading plan, including the surveying and topographic map 
(existing 1‐foot contours) roads, property lines, easements



Site grading plan will be completed as 
part of intermediate design.  Information 
used for Preliminary Engineering Report 
provided by referenced document: Earth 
Tech AECOM, 2008. Groundwater 
Treatment Plant Siting and Geotechnical 
Evaluation, Montrose Superfind Site, 
20201 South Normandie Avenue, 
Torrance, California.   October 29, 2008.



Preliminary site layout showing existing and proposed well 
locations and proposed treatment system location



Appendix A



Well design planning and supporting details to define well 
construction, including well completion diagram for each well; 
depth to bottom of well and screen; depth to top of screen, sand 
pack, seal, grout, well casing and borehole diameters, surface 
valve and pipe connection details and completion details



Attachment ‐ Pilot Extraction and Aquifer 
Response Test Completion Report, 
Montrose Site, Torrance, CA , Prepared 
by Hargis + Associates (H+A 2008). 



Availability of potable water, storm and sewer utilities near the 
treatment system



Section 2.2.16



Summer/winter ambient temperature and wind velocity design 
criteria



Preliminary Design Criteria Report



A list of each ARAR identified in the ROD and how it is being met 
by the proposed design



Section 1.5 and Table 1



A list of each substantive requirement for a permit and how it is 
being met by the proposed design



Section 1.6 and Table 2



The design mass flow rate of groundwater and the chemical in that 
medium



Table 4 of Design Criteria Report



A list of all environmental and public impacts and how they are 
being mitigated by the design or will be mitigated by operational 
controls



Table 3
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TABLE 5
EXTRACTION AND INJECTION WELL LOCATIONS



Montrose Chemical Corporation
Torrance Superfund Site



Well 
Number



Aquifer Address Jurisdiction Location Description Comments



UBA‐EW‐1 Water Table
20201 South Normandie Ave. 



(nearest)
City of Los 
Angeles



Southwest corner of 
Montrose Property



Proposed Well ‐ To be constructed 
approximately 175 ft. north of Modeled 
Location.  Moves well onto Montrose 
Property



UBA EW 2 Water Table
20200 South Normandie Ave.  City of Los 



On LADWP property 
southeast of Montrose 
Property Near existing Proposed WellUBA‐EW‐2 Water Table



(nearest) Angeles
Property.  Near existing 
Montrose monitoring wells G‐
05, BF‐06, MW‐13 and LW‐02.



Proposed Well



MBFB‐EW‐1 Water Table
20201 South Normandie Ave. 



(nearest)
City of Los 
Angeles



Located on Waste 
Management owned 
property, on northeast corner 
of South Normandie Ave. and 
West Del Amo Blvd.



Existing Well



BF‐EW‐1 MBFC
20201 South Normandie Ave. 



(nearest)
City of Los 
Angeles



Located on Waste 
Management owned 
property, on northeast corner 
of South Normandie Ave. and 
West Del Amo Blvd.



Existing Well
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TABLE 5
EXTRACTION AND INJECTION WELL LOCATIONS (Cont.)



Well 
Number



Aquifer Address Jurisdiction Location Description Comments



BF‐EW‐2
Merged   



MBFB/MBFC
1065 W. 210th Street 



(nearest)
Los Angeles 
County



Located on east side of Royal 
Blvd., south of West 209th St. 
and north of West 210th St.



Existing Well



BF‐EW‐3
Merged   



MBFB/MBFC
20736 Kenwood Ave. 



(nearest)
Los Angeles 
County



On south side of Torrance 
Blvd., across from 20736 
Kenwood Ave.



Proposed Well



BF‐EW‐4
Merged   



MBFB/MBFC
1026 West 212th St. (nearest)



Los Angeles 
County



On north side of West 212th 
St, across from 1026 West 
212th St.



Proposed Well



On LADWP property 
southeast of Montrose



Proposed Well ‐ To be constructed 



BF‐EW‐5 MBFC
20201 South Normandie Ave. 



(nearest)
City of Los 
Angeles



southeast of Montrose 
Property.  Near existing 
Montrose monitoring well 
MW‐06.



approximately 175 ft. north of Modeled 
Location.  Moves well onto Montrose 
Property



BF‐EW‐6 MBFC
20200 South Normandie Ave. 



(nearest)
City of Los 
Angeles



On LADWP property 
southeast of Montrose 
Property.  Near existing 
Montrose monitoring wells G‐
05, BF‐06, MW‐13 and LW‐02.



Proposed Well



G‐EW‐1 Gage
20201 South Normandie Ave. 



(nearest)
City of Los 
Angeles



Located on Waste 
Management owned 
property, on northeast corner 
of South Normandie Ave. and 
West Del Amo Blvd.



Existing Well
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TABLE 5
EXTRACTION AND INJECTION WELL LOCATIONS (Cont.)



Well 
Number



Aquifer Address Jurisdiction Location Description Comments



G‐EW‐2 Gage 926 Javelin St. (nearest)
Los Angeles 
County



Located at the end of Javelin 
St., near the Torrance Lateral, 
in front of 926 Javelin St.



Existing Well



G‐EW‐3 Gage
20857 Normandie Ave. 



(nearest)
City of Los 
Angeles



Located on the north side of 
West 209th St., west of 
Normandie Ave.



Existing Well



G‐EW‐4 Gage 20600 Budlong Ave (nearest)
Los Angeles 
County



On south side of Milton St., 
north of 20600 Budlong



Proposed Well



G‐EW‐5 Gage 1070 West 209th St. (nearest)
Los Angeles  On south side of 209th St. in 



Proposed WellG EW 5 Gage 1070 West 209th St. (nearest)
County front of 1070 West 209th St.



Proposed Well



G‐EW‐6 Gage
21103 Van Deene Ave. 



(nearest)
Los Angeles 
County



On east side of South Van 
Deene Ave., across from 
21103 Van Deene Ave.



Proposed Well



BF‐IW‐1 MBFC 1540 Francisco St. (actual)
City of Los 
Angeles



Well is located in the 
southern portion of Wesco 
Inc. owned property.



Existing Well



BF‐IW‐2
Merged   



MBFB/MBFC
833 Torrance Blvd. (actual)



Los Angeles 
County



Well is located on property 
owned by Alpine Village, on 
the northeast corner of South 
Vermont Ave. and Torrance 
Blvd.



Existing Well



BF‐IW‐3 MBFC 2001 Western Way (nearest)
City of Los 
Angeles



Northeast of intersection of 
Francisco St. and Western 
Ave. on parcel owned by 
Boeing Corporate Realty.



Proposed Well ‐ To be constructed East of 
Modeled Location to the East side of 
Western Way.  This moves the well out of 
City of Torrance jurisdiction.
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TABLE 5
EXTRACTION AND INJECTION WELL LOCATIONS (Cont.)



Well 
Number



Aquifer Address Jurisdiction Location Description Comments



G‐IW‐1 Gage 1540 Francisco St. (actual)
City of Los 
Angeles



Well is located in the 
southern portion of Wesco 
Inc. owned property.



Existing Well



G‐IW‐2 Gage
20300 South Vermont Ave. 



(actual)
City of Los 
Angeles



Well is located on Waste 
Management owned property 
on northwest corner of South 
Vermont Ave. and West Del 
Amo Blvd.



Existing Well



Northeast of intersection of  Proposed Well ‐ To be constructed East of 



G‐IW‐3 Gage 2001 Western Way (nearest)
City of Los 
Angeles



Francisco St. and Western 
Ave. on parcel owned by 
Boeing Corporate Realty.



Modeled Location to the East side of 
Western Way.  This moves the well out of 
City of Torrance jurisdiction.



G‐IW‐4 Gage
20300 South Vermont Ave. 



(nearest)
City of Los 
Angeles



Well is located north of 
LADWP electrical substation 
near Vermont Ave.



Proposed Well ‐ To be constructed 
approximately 1,000 ft. south of Modeled 
Location.
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TABLE 6
Groundwater Extraction and Injection Rates



Montrose Chemical Corporation
Torrance Superfund Site



Extraction Well Information



Aquifer Well Identification
Maximum Flow 
Rate (gpm)



Depth of Well



UBA‐EW‐1 6 78
UBA‐EW‐2 12 78
MBFB‐EW‐1 4 79
BF‐EW‐1 35 130
BF‐EW‐2 79.9 130
BF‐EW‐3 75.6 138
BF‐EW‐4 134.2 130
BF‐EW‐5 35 125
BF‐EW‐6 35 138
G‐EW‐1 120 199.5
G‐EW‐2 33.6 181
G‐EW‐3 27.7 181
G‐EW‐4 67.6 200



Water Table



BFS(1)



Gage Aquifer
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G‐EW‐5 56.8 184
G‐EW‐6 29.5 210



Injection Well Information



Aquifer Well Identification
Maximum Flow 
Rate (gpm)



Depth of Well



BF‐IW‐1 39.9 130
BF‐IW‐2 39.9 146
BF‐IW‐3 56.8 125
G‐IW‐1 156.25 166.5
G‐IW‐2 125.4 219
G‐IW‐3 156.25 163
G‐IW‐4 125.4 205



(1) See Table 5 for details regarding the lithology in the screened interval.



BFS(1)



Gage Aquifer
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TABLE 7
Extraction Well Pump Information



Montrose Chemical Corporation
Torrance Superfund Site



Extraction Well Pump Information



Aquifer Well Identification
Pump Flow 
Rate (GPM)



TDH (feet) Pump Type
Nominal Pump 



Diameter (inches)
Motor HP



Motor Electrical 
(voltage/Hertz/phase)



UBA‐EW‐1 6 233 Submersible Well 4 0.5 480/60/3
UBA‐EW‐2 12 340 Submersible Well 4 1 480/60/3
MBFB‐EW‐1 4 293 Submersible Well 3 0.5 480/60/3
BF‐EW‐1 35 282 Submersible Well 4 5 480/60/3
BF‐EW‐2 79.9 250 Submersible Well 6 7.5 480/60/3
BF‐EW‐3 75.6 261 Submersible Well 4 7.5 480/60/3
BF EW 4 134 2 253 S b ibl W ll 6 15 480/60/3



Water Table



BFS(1)
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BF‐EW‐4 134.2 253 Submersible Well 6 15 480/60/3
BF‐EW‐5 35 282 Submersible Well 4 5 480/60/3
BF‐EW‐6 35 282 Submersible Well 4 5 480/60/3
G‐EW‐1 120 309 Submersible Well 6 15 480/60/3
G‐EW‐2 33.6 470 Submersible Well 4 7.5 480/60/3
G‐EW‐3 27.7 356 Submersible Well 4 5 480/60/3
G‐EW‐4 67.6 386 Submersible Well 4 10 480/60/3
G‐EW‐5 56.8 309 Submersible Well 4 7.5 480/60/3
G‐EW‐6 29.5 496 Submersible Well 4 7.5 480/60/3



(1) See Table 5 for details regarding the lithology in the screened interval.



BFS



Gage Aquifer
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TABLE 8
Pipe Schedule



Montrose Chemical Corporation



Torrance Superfund Site
Pipe Schedule



Service Pipe Material Pipe Sizes 
(in)



Carrier PR 
(psig) Carrier DR Contain PR 



(psig) Contain DR Length of Pipe 
(LF)



1 300 78
2 300 965
3 300 652
4 300 330



2x4 160 11 100 17 2481
3x6 160 11 100 17 2975
4x6 160 11 100 17 1263
6x10 160 11 100 17 54



Down-Well Extraction 
Piping



Stainless Steel 
(Sch. 40)



Extraction Piping DW HDPE
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6x10 160 11 100 17 54
8x12 160 11 100 17 1325



10x14 160 11 100 17 2563
12x16 160 11 100 17 665



1 300 79
1.5 300 78
1x3 160 11 100 17 542



1.5x4 160 11 100 17 677
3 160 11 1885
4 160 11 420
6 160 11 875
8 160 11 3500
10 160 11 3200



Down-Well Injection PVC 6 160 851
Bottom of Injection Perforated PVC 6 160 14



2 272 Hold for Final Layout



3 272 Hold for Final Layout



8 272 Hold for Final Layout



Extraction Piping DW HDPE



Arsenic Pre-Treatment 
Extraction Piping DW HDPE



Treatment Plant Coated Carbon 
Steel



Reinjection Piping HDPE



Arsenic Pre-Treatment 
Down-Well Piping



Stainless Steel 
(Sch. 40)
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TABLE 8
Pipe Schedule (Cont.)



Pipe Schedule Details



Pipe Number Service Pipe 
Material Class Nominal 



Diameter (in)
Flow        
(gpm)



Velocity     
(ft/s)



Length of Pipe 
(LF)



P-1 Extraction Piping DCHDPE DR-11x17 12x16 694.9 2.68 102



P-2 Extraction Piping DCHDPE DR-11x17 12x16 694.9 2.68 220



P-3 Extraction Piping DCHDPE DR-11x17 12x16 659.9 2.54 343



P-3-1 Extraction Piping DCHDPE DR-11x17 2x4 35 3.96 361



P-4 Extraction Piping DCHDPE DR-11x17 10x14 504.9 2.74 984



P-4-1 Extraction Piping DCHDPE DR-11x17 4x6 155 4.80 141



P-4-2 Extraction Piping DCHDPE DR-11x17 2x4 35 3.96 10
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p g



P-4-3 Extraction Piping DCHDPE DR-11x17 4x6 120 3.78 43



P-5 Extraction Piping DCHDPE DR-11x17 10x14 504.9 2.74 19



P-6 Extraction Piping DCHDPE DR-11x17 10x14 504.9 2.74 645



P-7 Extraction Piping DCHDPE DR-11x17 10x14 477.2 2.59 681



P-8 Extraction Piping DCHDPE DR-11x17 10x14 401.6 2.18 234



P-8-1 Extraction Piping DCHDPE DR-11x17 3x6 75.6 3.94 47



P-8-2 Extraction Piping DCHDPE DR-11x17 3x6 75.6 3.94 156



P-8-3 Extraction Piping DCHDPE DR-11x17 3x6 75.6 3.94 20



P-8-4 Extraction Piping DCHDPE DR-11x17 3x6 75.6 3.94 54



P-9 Extraction Piping DCHDPE DR-11x17 8x12 334 2.81 52



P-10 Extraction Piping DCHDPE DR-11x17 8x12 334 2.81 135



P-11 Extraction Piping DCHDPE DR-11x17 8x12 334 2.81 119
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TABLE 8
Pipe Schedule (Cont.)



Pipe Schedule Details (Cont.)



Pipe Number Service Pipe 
Material Class Nominal 



Diameter (in)
Flow        
(gpm)



Velocity     
(ft/s)



Length of Pipe 
(LF)



P-12 Extraction Piping DCHDPE DR-11x17 8x12 334 2.81 57



P-13 Extraction Piping DCHDPE DR-11x17 8x12 334 2.81 165



P-14 Extraction Piping DCHDPE DR-11x17 8x12 334 2.81 61



P-15 Extraction Piping DCHDPE DR-11x17 8x12 334 2.81 264



P-16 Extraction Piping DCHDPE DR-11x17 8x12 334 2.81 12



P-17 Extraction Piping DCHDPE DR-11x17 8x12 277.2 2.34 315



P-17-1 Extraction Piping DCHDPE DR-11x17 3x6 56.8 2.91 18



Table 8‐ Pipe Details.xlsx Page 3 of 10 3/31/2009



P-18 Extraction Piping DCHDPE DR-11x17 8x12 277.2 2.34 16



P-19 Extraction Piping DCHDPE DR-11x17 8x12 277.2 2.34 129



P-20 Extraction Piping DCHDPE DR-11x17 6x10 197.3 2.82 54



P-20-1 Extraction Piping DCHDPE DR-11x17 4x6 79.9 2.47 51



P-21 Extraction Piping DCHDPE DR-11x17 3x6 63.1 3.23 840



P-22 Extraction Piping DCHDPE DR-11x17 3x6 63.1 3.23 61



P-23 Extraction Piping DCHDPE DR-11x17 3x6 63.1 3.29 265



P-24 Extraction Piping DCHDPE DR-11x17 2x4 29.5 3.28 32



P-24-1 Extraction Piping DCHDPE DR-11x17 2x4 33.6 3.73 36



P-25 Extraction Piping DCHDPE DR-11x17 2x4 29.5 3.28 55



P-26 Extraction Piping DCHDPE DR-11x17 2x4 29.5 3.28 258



P-27 Extraction Piping DCHDPE DR-11x17 2x4 29.5 3.28 129



P-28 Extraction Piping DCHDPE DR-11x17 2x4 29.5 3.28 296
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TABLE 8
Pipe Schedule (Cont.)



Pipe Schedule Details (Cont.)



Pipe Number Service Pipe 
Material Class Nominal 



Diameter (in)
Flow        
(gpm)



Velocity     
(ft/s)



Length of Pipe 
(LF)



P-29 Extraction Piping DCHDPE DR-11x17 2x4 29.5 3.28 166



P-30 Extraction Piping DCHDPE DR-11x17 2x4 29.5 3.28 186



P-31 Extraction Piping DCHDPE DR-11x17 4x6 134.2 4.15 293



P-32 Extraction Piping DCHDPE DR-11x17 4x6 134.2 4.15 12



P-33 Extraction Piping DCHDPE DR-11x17 4x6 134.2 4.15 14



P-34 Extraction Piping DCHDPE DR-11x17 4x6 134.2 4.15 14



P-35 Extraction Piping DCHDPE DR-11x17 4x6 134.2 4.15 356
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P-36 Extraction Piping DCHDPE DR-11x17 4x6 134.2 4.15 29



P-37 Extraction Piping DCHDPE DR-11x17 4x6 134.2 4.15 297



P-38 Extraction Piping DCHDPE DR-11x17 4x6 134.2 4.15 13



P-39 Extraction Piping DCHDPE DR-11x17 3x6 67.6 3.52 360



P-40 Extraction Piping DCHDPE DR-11x17 3x6 67.6 3.52 626



P-41 Extraction Piping DCHDPE DR-11x17 3x6 67.6 3.52 97



P-42 Extraction Piping DCHDPE DR-11x17 3x6 67.6 3.52 10



P-43 Extraction Piping DCHDPE DR-11x17 2x4 27.7 3.08 104



P-44 Extraction Piping DCHDPE DR-11x17 2x4 27.7 3.08 185



P-45 Extraction Piping DCHDPE DR-11x17 2x4 27.7 3.08 185



P-46 Extraction Piping DCHDPE DR-11x17 2x4 27.7 3.08 17



P-47 Extraction Piping DCHDPE DR-11x17 2x4 27.7 3.08 326



P-48 Extraction Piping DCHDPE DR-11x17 2x4 27.7 3.08 135
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TABLE 8
Pipe Schedule (Cont.)



Pipe Schedule Details (Cont.)



Pipe Number Service Pipe 
Material Class Nominal 



Diameter (in)
Flow        
(gpm)



Velocity     
(ft/s)



Length of Pipe 
(LF)



P-49 Extraction Piping DCHDPE DR-11x17 3x6 41 2.14 30



P-50 Extraction Piping DCHDPE DR-11x17 3x6 41 2.14 159



P-51 Extraction Piping DCHDPE DR-11x17 3x6 41 2.10 232



P-300
Arsenic 



Pretreatment 
Extraction



DCHDPE DR-11x17 1.5x4 16 2.90 13



P-301
Arsenic 



Pretreatment 
Extraction



DCHDPE DR-11x17 1.5x4 16 2.90 72



Arsenic
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P-302
Arsenic 



Pretreatment 
Extraction



DCHDPE DR-11x17 1.5x4 16 2.90 221



P-303
Arsenic 



Pretreatment 
Extraction



DCHDPE DR-11x17 1x3 4 1.63 343



P-303-1
Arsenic 



Pretreatment 
Extraction



DCHDPE DR-11x17 1.5x4 12 2.18 371



P-304
Arsenic 



Pretreatment 
Extraction



DCHDPE DR-11x17 1x3 4 1.63 199



P-BF-EW-1 WP Down Well Pipe - 
Extraction SS Sch. 40 2 35 3.35 130



P-BF-EW-2 WP Down Well Pipe - 
Extraction SS Sch. 40 3 79.9 3.40 130



P-BF-EW-3 WP Down Well Pipe - 
Extraction SS Sch. 40 3 75.6 3.21 138



P-BF-EW-4 WP Down Well Pipe - 
Extraction SS Sch. 40 4 134.2 3.38 130
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TABLE 8
Pipe Schedule (Cont.)



Pipe Schedule Details (Cont.)



Pipe Number Service Pipe 
Material Class Nominal 



Diameter (in)
Flow        
(gpm)



Velocity     
(ft/s)



Length of Pipe 
(LF)



P-BF-EW-5 WP Down Well Pipe - 
Extraction SS Sch. 40 2 35 3.24 125



P-BF-EW-6 WP Down Well Pipe - 
Extraction SS Sch. 40 2 35 3.35 138



P-G-EW-1 WP Down Well Pipe - 
Extraction SS Sch. 40 4 120 3.06 200



P-G-EW-2 WP Down Well Pipe - 
Extraction SS Sch. 40 2 33.6 3.21 181



P-G-EW-3 WP Down Well Pipe - 
Extraction SS Sch. 40 2 27.7 2.65 181



P-G-EW-4 WP Down Well Pipe - 
E t ti SS Sch. 40 3 67.6 2.93 200
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P G EW 4 WP Extraction SS Sch. 40 3 67.6 2.93 200



P-G-EW-5 WP Down Well Pipe - 
Extraction SS Sch. 40 3 56.8 2.47 184



P-G-EW-6 WP Down Well Pipe - 
Extraction SS Sch. 40 2 29.5 2.82 210



P-UBA-EW-1 WP Down Well Pipe - 
Extraction SS Sch. 40 1 6 2.23 78



P-MBFB-EW-1



Arsenic 
PretreatmentDow



n Well Pipe - 
Extraction



SS Sch. 40 1 4 1.63 79



P-UBA-EW-2



Arsenic 
PretreatmentDow



n Well Pipe - 
Extraction



SS Sch. 40 1.5 12 2.50 78



Pipe 1 Injection Piping HDPE DR-11 3 56.8 2.91 120



Pipe 2 Injection Piping HDPE DR-11 6 156.25 2.23 50



Pipe 3 Injection Piping HDPE DR-11 6 213.05 3.04 270
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TABLE 8
Pipe Schedule (Cont.)



Pipe Schedule Details (Cont.)



Pipe Number Service Pipe 
Material Class Nominal 



Diameter (in)
Flow        
(gpm)



Velocity     
(ft/s)



Length of Pipe 
(LF)



Pipe 4 Injection Piping HDPE DR-11 3 39.9 2.04 65



Pipe 5 Injection Piping HDPE DR-11 6 156.25 2.23 25



Pipe 6 Injection Piping HDPE DR-11 6 196.15 2.80 530



Pipe 7 Injection Piping HDPE DR-11 10 409.2 2.22 3,200



Pipe 8 Injection Piping HDPE DR-11 4 125.4 3.88 400



Pipe 9 Injection Piping HDPE DR-11 4 125.4 3.88 20



Pipe 10 Injection Piping HDPE DR-11 8 250.8 2.11 170
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Pipe 11 Injection Piping HDPE DR-11 3 39.9 2.04 1,700



Pipe 12 Injection Piping HDPE DR-11 8 290.7 2.45 3,330



P-BF-IW-1 WP Down Well Pipe - 
Injection PVC Sch. 80 6 56.8 0.50 100



P-BF-IW-2 WP Down Well Pipe - 
Injection PVC Sch. 80 6 39.9 0.50 55



BF-IW-3 WP Down Well Pipe - 
Injection PVC Sch. 80 6 56.8 0.71 100



G-IW-1 WP Down Well Pipe - 
Injection PVC Sch. 80 6 156.25 1.96 131



G-IW-2 WP Down Well Pipe - 
Injection PVC Sch. 80 6 125.4 1.57 166



G-IW-3 WP Down Well Pipe - 
Injection PVC Sch. 80 6 156.25 1.96 131



G-IW-4  WP Down Well Pipe - 
Injection PVC Sch. 80 6 125.4 1.57 168



P-BF-IW-1 SP Injection Well 
Perforated



PVC-
Perforated Sch. 80 6 56.8 7.24 (orifice) 2
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TABLE 8
Pipe Schedule (Cont.)



Pipe Schedule Details (Cont.)



Pipe Number Service Pipe 
Material Class Nominal 



Diameter (in)
Flow        
(gpm)



Velocity     
(ft/s)



Length of Pipe 
(LF)



P-BF-IW-2 SP Injection Well 
Perforated



PVC-
Perforated Sch. 80 6 39.9 7.24 (orifice) 2



BF-IW-3 SP Injection Well 
Perforated



PVC-
Perforated Sch. 80 6 56.8 7.73 (orifice) 2



G-IW-1 SP Injection Well 
Perforated



PVC-
Perforated Sch. 80 6 156.25 7.31 (orifice) 2



G-IW-2 SP Injection Well 
Perforated



PVC-
Perforated Sch. 80 6 125.4 7.59 (orifice) 2



G-IW-3 SP Injection Well 
Perforated



PVC-
Perforated Sch. 80 6 156.25 7.31 (orifice) 2



G-IW-4  SP Injection Well 
P f t d



PVC-
P f t d Sch. 80 6 125.4 7.59 (orifice) 2
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G IW 4  SP Perforated Perforated Sch. 80 6 125.4 7.59 (orifice) 2



2"-STL-PWW-001



Extraction wells 
MBFB-EW-1 and 
UBA-EW-2 stub 



up to Filters 
F401A/B



Coated 
Carbon Steel Sch. 40 2 16 1.74 Hold for Final 



Layout



8"-STL-PWW-002
12 Extraction 



wells stub up  to 
Filters F400A/B



Coated 
Carbon Steel Sch. 40 8 684 4.92 Hold for Final 



Layout



2"-STL-PWW-003 Filters F401A to 
Tank T-700



Coated 
Carbon Steel Sch. 40 2 16 1.74 Hold for Final 



Layout



8"-STL-PWW-002 Filters F400A/B to 
Tank T-700



Coated 
Carbon Steel Sch. 40 8 684 4.92 Hold for Final 



Layout



8"-STL-PWW-005



Tank T-700 to 
Advanced 



Oxidation Pump P-
603



Coated 
Carbon Steel Sch. 40 8 800 5.62 Hold for Final 



Layout
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TABLE 8
Pipe Schedule (Cont.)



Pipe Schedule Details (Cont.)



Pipe Number Service Pipe 
Material Class Nominal 



Diameter (in)
Flow        
(gpm)



Velocity     
(ft/s)



Length of Pipe 
(LF)



8"-STL-PWW-006
Advanced 



Oxidation System 
to Tank T-703



Coated 
Carbon Steel Sch. 40 8 800 5.62 Hold for Final 



Layout



8"-STL-PWW-007 Tank T-703 to 
Pump P-600A



Coated 
Carbon Steel Sch. 40 8 800 5.62 Hold for Final 



Layout



8"-STL-PWW-008 Tank T-703 to 
Pump P-600B



Coated 
Carbon Steel Sch. 40 8 800 5.62 Hold for Final 



Layout



8" STL PWW 009 Pump P-600A to Coated S h 40 8 800 5 62 Hold for Final 
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8"-STL-PWW-009 Pump P 600A to 
V-801/802/803



Coated 
Carbon Steel Sch. 40 8 800 5.62 Hold for Final 



Layout



8"-STL-PWW-010 Pump P-600B to 
V-801/802/803



Coated 
Carbon Steel Sch. 40 8 800 5.62 Hold for Final 



Layout



8"-STL-PWW-011 V-801/802/803 to 
Filter F-402A



Coated 
Carbon Steel Sch. 40 8 800 5.62 Hold for Final 



Layout



8"-STL-PWW-012 V-801/802/803 to 
Filter F-402B



Coated 
Carbon Steel Sch. 40 8 800 5.62 Hold for Final 



Layout



8"-STL-PWW-013
Filter F-402A to 
Injection Well 



Stubdown



Coated 
Carbon Steel Sch. 40 8 800 5.62 Hold for Final 



Layout



8"-STL-PWW-014
Filter F-402B to 
Injection Well 



Stubdown



Coated 
Carbon Steel Sch. 40 8 800 5.62 Hold for Final 



Layout
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TABLE 8
Pipe Schedule (Cont.)



Pipe Schedule Details (Cont.)



Pipe Number Service Pipe 
Material Class Nominal 



Diameter (in)
Flow        
(gpm)



Velocity     
(ft/s)



Length of Pipe 
(LF)



2"-STL-PWW-015 Filters F401B to 
Tank T-700



Coated 
Carbon Steel Sch. 40 8 50 3.00 Hold for Final 



Layout



8"-STL-PWW-016 Filters F400B to 
Tank T-700



Coated 
Carbon Steel Sch. 40 8 684 4.92 Hold for Final 



Layout



3"-STL-WW-001
Truck Load 



Connection to 
Tank T-701



Coated 
Carbon Steel Sch. 40 3 80 3.88 Hold for Final 



Layout



8"-STL-WW-002
V-801/V-802/V-



803 Back Wash to 
Tank T 701



Coated 
Carbon Steel Sch. 40 8 1000 7.03 Hold for Final 



Layout
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Tank T-701 Carbon Steel Layout



2"-STL-WW-003 Pump P-601 to 
Tank T-701



Coated 
Carbon Steel Sch. 40 2 50 4.78 Hold for Final 



Layout
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Bentley WaterGEMS V8 XM Edition
[08.09.400.34]Bentley Systems, Inc.  Haestad Methods Solution CenterMODEL WITH CONTROL VALVES2-26-09.wtg



FlexTable: Pump Table (MODEL WITH CONTROL VALVES2-26-09.wtg)



Current Time:  0.000 hours
Pump Head



(ft)
Flow (Total)



(gpm)
Hydraulic Grade 



(Discharge)
(ft)



Hydraulic Grade 
(Suction)



(ft)



Status (Initial)Pump DefinitionElevation
(ft)



LabelID



496.3629.50318.77-177.59On40S75-21-177.60G-EW-625
469.7033.60312.81-156.89On40S75-21-156.90G-EW-236
250.2179.90151.02-99.19On85S75-6-99.20BF-EW-254
308.6356.80157.34-151.29On60S75-13-151.30G-EW-558
385.6367.60222.44-163.19On75S100-16-163.20G-EW-468
260.6175.60144.92-115.69On75S75-12-115.70BF-EW-376
356.2627.70216.07-140.19On40S50-15-140.20G-EW-386
281.6835.00186.39-95.29On40S50-12-95.30BF-EW-6104
281.6835.00200.39-81.29On40S50-12-81.30BF-EW-5110
253.24134.20157.75-95.49On150S150-6-95.50BF-EW-4121
281.6835.00195.19-86.49On40S50-12-86.50BF-EW-1143
309.06120.00153.07-155.99On150S150-7-156.00G-EW-1144
232.946.00198.65-34.29On7S05-11-34.30UBA-EW-1155
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Bentley WaterGEMS V8 XM Edition
[08.09.400.34]Bentley Systems, Inc.  Haestad Methods Solution CenterMODEL WITH CONTROL VALVES2-26-09.wtg



FlexTable: Pipe Table (MODEL WITH CONTROL VALVES2-26-09.wtg)



Current Time:  0.000 hours
Length (User 



Defined)
(ft)



Has User 
Defined Length?



Headloss 
Gradient



(ft/ft)



Velocity
(ft/s)



Flow
(gpm)



Minor Loss 
Coefficient 



(Local)



Has Check 
Valve?



Hazen-Williams 
C



MaterialDiameter
(in)



Stop NodeStart NodeLength (Scaled)
(ft)



LabelID



0.00False0.0022.68694.900.000False150.0HDPE10.3WTPJ-1102.00P-1257
0.00False0.0022.68694.900.000False150.0HDPE10.3J-1J-2219.59P-2108
0.00False0.0022.54659.900.000False150.0HDPE10.3J-2J-3342.91P-3103
0.00False0.0313.9635.000.000False150.0HDPE1.9J-2FCV-4361.37P-3-1149
0.00False0.0032.74504.900.000False150.0HDPE8.7J-3J-4983.94P-4281
0.00False0.0214.80155.000.000False150.0HDPE3.6J-3J-4-1140.60P-4-1142



35.89True0.0313.9635.000.000False150.0HDPE1.9J-4-1FCV-610.13P-4-2328
99.75True0.0143.78120.000.000False150.0HDPE3.6J-4-1FCV-542.67P-4-3331
0.00False0.0032.74504.900.000False150.0HDPE8.7J-4J-519.16P-5280
0.00False0.0032.74504.900.000False150.0HDPE8.7J-5J-6645.19P-6277
0.00False0.0022.59477.200.000False150.0HDPE8.7J-6J-7681.13P-785
0.00False0.0022.18401.600.000False150.0HDPE8.7J-7J-8236.35P-875
0.00False0.0203.9475.600.000False150.0HDPE2.8J-7J-7-147.24P-8-183
0.00False0.0203.9475.600.000False150.0HDPE2.8J-7-1J-7-2155.55P-8-282
0.00False0.0203.9475.600.000False150.0HDPE2.8J-7-2J-7-320.15P-8-380
0.00False0.0203.9475.600.000False150.0HDPE2.8J-7-3FCV-853.89P-8-4136
0.00False0.0042.81334.000.000False150.0HDPE7.0J-8J-951.86P-967
0.00False0.0042.81334.000.000False150.0HDPE7.0J-9J-10134.86P-1065
0.00False0.0042.81334.000.000False150.0HDPE7.0J-10J-11119.48P-11284
0.00False0.0042.81334.000.000False150.0HDPE7.0J-11J-1256.79P-12287
0.00False0.0042.81334.000.000False150.0HDPE7.0J-12J-13165.12P-13290
0.00False0.0042.81334.000.000False150.0HDPE7.0J-13J-1460.79P-14293
0.00False0.0042.81334.000.000False150.0HDPE7.0J-14J-15264.02P-15292
0.00False0.0042.81334.000.000False150.0HDPE7.0J-15J-1611.84P-1661
0.00False0.0032.34277.200.000False150.0HDPE7.0J-16J-17315.11P-17296
0.00False0.0112.9156.800.000False150.0HDPE2.8J-16FCV-1018.10P-17-1130
0.00False0.0032.34277.200.000False150.0HDPE7.0J-17J-1815.80P-18300
0.00False0.0032.34277.200.000False150.0HDPE7.0J-18J-19129.29P-19299
0.00False0.0052.82197.300.000False150.0HDPE5.3J-19J-2054.46P-2049
0.00False0.0062.4779.900.000False150.0HDPE3.6J-19FCV-1151.05P-20-1127
0.00False0.0133.2363.100.000False150.0HDPE2.8J-20J-21840.23P-2147
0.00False0.0133.2363.100.000False150.0HDPE2.8J-21J-2260.93P-2245
0.00False0.0143.2963.100.000False150.0HDPE2.8J-22J-23264.77P-23316
0.00False0.0223.2829.500.000False150.0HDPE1.9J-23J-2431.50P-24319
0.00False0.0283.7333.600.000False150.0HDPE1.9J-23FCV-1335.65P-24-1119
0.00False0.0223.2829.500.000False150.0HDPE1.9J-24J-2554.51P-25322
0.00False0.0223.2829.500.000False150.0HDPE1.9J-25J-26257.73P-26321
0.00False0.0223.2829.500.000False150.0HDPE1.9J-26J-27129.12P-2733
0.00False0.0223.2829.500.000False150.0HDPE1.9J-27J-28295.56P-2831
0.00False0.0223.2829.500.000False150.0HDPE1.9J-28J-29166.44P-2929
0.00False0.0223.2829.500.000False150.0HDPE1.9J-29FCV-14185.81P-30116
0.00False0.0164.15134.200.000False150.0HDPE3.6J-20J-31292.87P-31312
0.00False0.0164.15134.200.000False150.0HDPE3.6J-32J-3311.64P-32309
0.00False0.0164.15134.200.000False150.0HDPE3.6J-31J-3214.14P-33311
0.00False0.0164.15134.200.000False150.0HDPE3.6J-33J-3414.21P-34315
0.00False0.0164.15134.200.000False150.0HDPE3.6J-34J-35356.07P-35314
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Bentley WaterGEMS V8 XM Edition
[08.09.400.34]Bentley Systems, Inc.  Haestad Methods Solution CenterMODEL WITH CONTROL VALVES2-26-09.wtg



Length (User 
Defined)



(ft)



Has User 
Defined Length?



Headloss 
Gradient



(ft/ft)



Velocity
(ft/s)



Flow
(gpm)



Minor Loss 
Coefficient 



(Local)



Has Check 
Valve?



Hazen-Williams 
C



MaterialDiameter
(in)



Stop NodeStart NodeLength (Scaled)
(ft)



LabelID



Current Time:  0.000 hours



FlexTable: Pipe Table (MODEL WITH CONTROL VALVES2-26-09.wtg)



0.00False0.0164.15134.200.000False150.0HDPE3.6J-35J-3628.66P-36303
0.00False0.0164.15134.200.000False150.0HDPE3.6J-36J-37297.37P-37334
0.00False0.0164.15134.200.000False150.0HDPE3.6J-37FCV-1212.87P-38333
0.00False0.0163.5267.600.000False150.0HDPE2.8J-8J-39360.12P-3973
0.00False0.0163.5267.600.000False150.0HDPE2.8J-39J-40625.83P-4072
0.00False0.0163.5267.600.000False150.0HDPE2.8J-40J-4197.33P-41337
0.00False0.0163.5267.600.000False150.0HDPE2.8J-41FCV-910.00P-42336
0.00False0.0193.0827.700.000False150.0HDPE1.9J-6J-43104.35P-4397
0.00False0.0193.0827.700.000False150.0HDPE1.9J-43J-44185.26P-4496
0.00False0.0193.0827.700.000False150.0HDPE1.9J-44J-45185.26P-4594
0.00False0.0193.0827.700.000False150.0HDPE1.9J-45J-4617.49P-4692
0.00False0.0193.0827.700.000False150.0HDPE1.9J-46J-47325.59P-4790
0.00False0.0193.0827.700.000False150.0HDPE1.9J-47FCV-7134.51P-48139
0.00False0.0062.1441.000.000False150.0HDPE2.8WTPJ-4930.10P-49267
0.00False0.0062.1441.000.000False150.0HDPE2.8J-49J-50158.97P-50266
0.00False0.0062.1041.000.000False150.0HDPE2.8J-50J-51232.14P-51154
0.10True0.0000.42-29.500.000False150.0HDPE5.3R-1G-EW-650.14P-201158
0.10True0.0000.4833.600.000False150.0HDPE5.3G-EW-2R-248.18P-202218
0.10True0.0021.92-134.200.000False150.0HDPE5.3R-3BF-EW-449.90P-203221
0.10True0.0011.14-79.900.000False150.0HDPE5.3R-4BF-EW-242.52P-204223
0.10True0.0000.81-56.800.000False150.0HDPE5.3R-5G-EW-547.98P-205225
0.10True0.0010.97-67.600.000False150.0HDPE5.3R-6G-EW-452.07P-206227
0.10True0.0011.0875.600.000False150.0HDPE5.3BF-EW-3R-732.50P-207229
0.10True0.0000.4027.700.000False150.0HDPE5.3G-EW-3R-835.53P-208231
0.10True0.0000.5035.000.000False150.0HDPE5.3BF-EW-1R-934.92P-209233
0.10True0.0021.71-120.000.000False150.0HDPE5.3R-10G-EW-140.06P-210235
0.10True0.0000.50-35.000.000False150.0HDPE5.3R-12BF-EW-629.59P-212239
0.10True0.0000.096.000.000False150.0HDPE5.3UBA-EW-1R-1428.79P-214243
0.10True0.0000.50-35.000.000False150.0HDPE5.3R-15BF-EW-522.53P-215245



130.00True0.0443.3535.000.000True100.0Steel2.1FCV-6BF-EW-126.57P-BF-EW-1 WP327
130.00True0.0283.4079.900.000True100.0Steel3.1FCV-11BF-EW-242.52P-BF-EW-2 WP126
138.00True0.0253.2175.600.000True100.0Steel3.1FCV-8BF-EW-332.50P-BF-EW-3 WP135
130.00True0.0203.38134.200.000True100.0Steel4.0FCV-12BF-EW-449.90P-BF-EW-4 WP123
124.90True0.0403.2435.000.000True100.0Steel2.1FCV-16BF-EW-514.10P-BF-EW-5-1383



0.10True0.0403.2435.000.000True100.0Steel2.1J-51FCV-1614.10P-BF-EW5-2384
138.00True0.0443.3535.000.000True100.0Steel2.1FCV-4BF-EW-640.09P-BF-EW-6 WP148
199.50True0.0173.06120.000.000True100.0Steel4.0FCV-5G-EW-121.95P-G-EW-1 WP330
181.00True0.0403.2133.600.000True100.0Steel2.1FCV-13G-EW-248.41P-G-EW-2 WP118
181.00True0.0282.6527.700.000True100.0Steel2.1FCV-7G-EW-335.53P-G-EW-3 WP138
200.00True0.0222.9367.600.000True100.0Steel3.1FCV-9G-EW-452.07P-G-EW-4 WP132
184.00True0.0162.4756.800.000True100.0Steel3.1FCV-10G-EW-547.98P-G-EW-5 WP129
210.00True0.0322.8229.500.000True100.0Steel2.1FCV-14G-EW-650.14P-G-EW-6 WP115
77.90True0.0452.236.000.000True100.0Steel1.0FCV-15UBA-EW-112.63P-UBA-EW-1-1380
0.10True0.0452.236.000.000True100.0Steel1.0J-51FCV-1512.63P-UBA-EW-1-2381
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Bentley WaterGEMS V8 XM Edition
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FlexTable: Junction Table (MODEL WITH CONTROL VALVES2-26-09.wtg)



Current Time:  0.000 hours
Pressure



(psi)
Hydraulic Grade



(ft)
Demand
(gpm)



Demand 
Collection



ZoneElevation
(ft)



LabelID



26.6105.210.00<Collection: 0 
items><None>43.70J-1107



27.2105.670.00<Collection: 0 
items><None>42.70J-2102



28.1106.320.00<Collection: 0 
items><None>41.30J-398



28.1108.940.00<Collection: 0 
items><None>43.90J-4279



29.4109.240.00<Collection: 0 
items><None>41.30J-4-1140



28.2108.990.00<Collection: 0 
items><None>43.90J-5276



32.1110.710.00<Collection: 0 
items><None>36.50J-684



38.0112.340.00<Collection: 0 
items><None>24.40J-774



39.4113.260.00<Collection: 0 
items><None>22.30J-7-181



40.7116.290.00<Collection: 0 
items><None>22.30J-7-279



40.8116.690.00<Collection: 0 
items><None>22.30J-7-377



34.2112.750.00<Collection: 0 
items><None>33.60J-866



35.1112.930.00<Collection: 0 
items><None>31.90J-964



35.0113.420.00<Collection: 0 
items><None>32.60J-1062



33.9113.850.00<Collection: 0 
items><None>35.50J-11282



33.9114.060.00<Collection: 0 
items><None>35.70J-12285
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Bentley WaterGEMS V8 XM Edition
[08.09.400.34]Bentley Systems, Inc.  Haestad Methods Solution CenterMODEL WITH CONTROL VALVES2-26-09.wtg



Pressure
(psi)



Hydraulic Grade
(ft)



Demand
(gpm)



Demand 
Collection



ZoneElevation
(ft)



LabelID



Current Time:  0.000 hours



FlexTable: Junction Table (MODEL WITH CONTROL VALVES2-26-09.wtg)



33.8114.660.00<Collection: 0 
items><None>36.60J-13288



33.7114.880.00<Collection: 0 
items><None>36.90J-14291



35.4115.830.00<Collection: 0 
items><None>33.90J-1560



36.0115.870.00<Collection: 0 
items><None>32.70J-1656



36.8116.680.00<Collection: 0 
items><None>31.60J-17294



36.8116.720.00<Collection: 0 
items><None>31.60J-18298



37.3117.050.00<Collection: 0 
items><None>30.80J-1948



37.6117.320.00<Collection: 0 
items><None>30.50J-2046



45.2128.540.00<Collection: 0 
items><None>24.10J-2144



45.5129.350.00<Collection: 0 
items><None>24.10J-2242



47.1133.050.00<Collection: 0 
items><None>24.10J-2334



46.0133.730.00<Collection: 0 
items><None>27.50J-24317



46.6134.910.00<Collection: 0 
items><None>27.10J-25320



50.3140.480.00<Collection: 0 
items><None>24.20J-2632



51.3143.270.00<Collection: 0 
items><None>24.60J-2730



51.5149.670.00<Collection: 0 
items><None>30.60J-2828
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Bentley WaterGEMS V8 XM Edition
[08.09.400.34]Bentley Systems, Inc.  Haestad Methods Solution CenterMODEL WITH CONTROL VALVES2-26-09.wtg



Pressure
(psi)



Hydraulic Grade
(ft)



Demand
(gpm)



Demand 
Collection



ZoneElevation
(ft)



LabelID



Current Time:  0.000 hours



FlexTable: Junction Table (MODEL WITH CONTROL VALVES2-26-09.wtg)



52.3153.270.00<Collection: 0 
items><None>32.40J-2926



36.4121.970.00<Collection: 0 
items><None>37.80J-31310



36.5122.200.00<Collection: 0 
items><None>37.80J-32304



36.6122.380.00<Collection: 0 
items><None>37.80J-33307



36.7122.610.00<Collection: 0 
items><None>37.80J-34313



40.1128.270.00<Collection: 0 
items><None>35.60J-3551



39.0128.720.00<Collection: 0 
items><None>38.60J-36301



41.5133.450.00<Collection: 0 
items><None>37.50J-37332



34.6118.460.00<Collection: 0 
items><None>38.40J-3971



39.8128.390.00<Collection: 0 
items><None>36.40J-4069



39.0129.930.00<Collection: 0 
items><None>39.80J-41335



31.8112.710.00<Collection: 0 
items><None>39.20J-4395



32.5116.280.00<Collection: 0 
items><None>41.20J-4493



34.2119.840.00<Collection: 0 
items><None>40.90J-4591



34.3120.180.00<Collection: 0 
items><None>41.00J-4689



36.7126.450.00<Collection: 0 
items><None>41.60J-4787
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FlexTable: Junction Table (MODEL WITH CONTROL VALVES2-26-09.wtg)



26.6105.190.00<Collection: 0 
items><None>43.70J-49265



27.0106.190.00<Collection: 0 
items><None>43.70J-50111



27.6107.580.00<Collection: 0 
items><None>43.70J-51152
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Current Time:  0.000 hours
Pump Head
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(Discharge)
(ft)



Hydraulic Grade 
(Suction)



(ft)



Status (Initial)Pump DefinitionElevation
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293.094.00257.60-35.49On5S05-13-35.50MBFB-EW-1100
340.0012.00304.71-35.29On16S10-10-35.30UBA-EW-2150





MHayes


Text Box


1. IF ARSENIC TREATMENT IS REQUIRED





MHayes


Text Box
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Current Time:  0.000 hours
Length (User 



Defined)
(ft)
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Headloss 
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Velocity
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Flow
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Minor Loss 
Coefficient 



(Local)



Has Check 
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Hazen-Williams 
C



MaterialDiameter
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Stop NodeStart NodeLength (Scaled)
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0.10True0.0000.064.000.000False150.0HDPE5.3MBFB-EW-1R-1139.64P-211356
0.10True0.0000.17-12.000.000False150.0HDPE5.3R-13UBA-EW-237.35P-213365
0.00False0.0232.9016.000.000False150.0HDPE1.5Arsenic TPJ-30013.26P-300362
0.00False0.0232.9016.000.000False150.0HDPE1.5J-300J-30172.15P-301361
0.00False0.0232.9016.000.000False150.0HDPE1.5J-301J-302220.81P-302360
0.00False0.0131.634.000.000False150.0HDPE1.0J-302J-303343.33P-303359
0.00False0.0142.18-12.000.000False150.0HDPE1.5FCV-3J-302370.58P-303-1363
0.00False0.0131.634.000.000False150.0HDPE1.0J-303FCV-5199.48P-304358



79.00True0.0271.634.000.000False100.0Steel1.0FCV-5MBFB-EW-126.20P-MBFB-EW-1357
78.00True0.0402.50-12.000.000False100.0Steel1.4UBA-EW-2FCV-325.70P-UBA-EW-2364
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51.3162.310.00<Collection: 0 
items><None>43.70J-300341



52.0163.960.00<Collection: 0 
items><None>43.70J-301347



54.7169.040.00<Collection: 0 
items><None>42.70J-302344



57.2173.410.00<Collection: 0 
items><None>41.30J-303350
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Montrose Chemical Corporation
Torrance Superfund Site



Pipeline Design ‐ Injection Wells



Pipe Section
Wells/Pipes Included 



in Section
Maximum Flow 
Rate (gpm)



Pipe Size for V 
greater than 2 



ft/s



Velocity at 
Maximum Flow 
Rate (ft/s) with 2 
ft/s minimum



Inside Pipe 
Diameter (in) Pipe Area (ft2)



Wetted Perimter 
(ft)



Hydraulic Radius 
(ft)



Hazen Williams 
Coefficient



Head Loss/100ft 
(ft/100ft)



Pipe Length (l.f.)
Pipe Head Loss 
due to Friction 



(ft)



Valves and 
Fittings Head 



Losses (K‐Values)



Valves and 
Fittings Head Loss 



(ft)



Total Friction 
Headlosses (ft)



1 BF‐IW‐3 56.8 3" 2.91 2.826 0.04 0.74 0.06 150 1.0991 120.00 1.32 1.86 0.24 1.56
2 G‐IW‐3 156.25 6" 2.23 5.349 0.16 1.40 0.11 150 0.3201 50.00 0.16 2.20 0.17 0.33
3 1 & 2 213.05 6" 3.04 5.349 0.16 1.40 0.11 150 0.5684 270.00 1.53 2.22 0.32 1.85
4 BF‐IW‐1 39.9 3" 2.04 2.826 0.04 0.74 0.06 150 0.5715 65.00 0.37 1.58 0.10 0.47
5 G‐IW‐1 156.25 6" 2.23 5.349 0.16 1.40 0.11 150 0.3201 25.00 0.08 2.20 0.17 0.25
6 4 & 5 196.15 6" 2.80 5.349 0.16 1.40 0.11 150 0.4877 530.00 2.59 0.90 0.11 2.69
7 3 & 6 409.2 10" 2.22 8.679 0.41 2.27 0.18 150 0.1802 3200.00 5.77 0.74 0.06 5.82
8 G‐IW‐4 125.4 4" 3.88 3.633 0.07 0.95 0.08 150 1.4017 400.00 5.61 2.36 0.55 6.16
9 G‐IW‐2 125.4 4" 3.88 3.633 0.07 0.95 0.08 150 1.4017 20.00 0.28 2.16 0.51 0.79
10 6 & 7 250.8 8" 2.11 6.963 0.26 1.82 0.15 150 0.2129 170.00 0.36 1.56 0.11 0.47
11 BF‐IW‐2 39.9 3" 2.04 2.826 0.04 0.74 0.06 150 0.5715 1700.00 9.72 1.94 0.13 9.84
12 8 & 9 290.7 8" 2.45 6.963 0.26 1.82 0.15 150 0.2798 3330.00 9.32 2.07 0.19 9.51



Pipe Sizes are based upon the following assumptions:
‐ DR‐11 HDPE Carrier Pipe is being used Eastern Injection System (Pipes 8, 9, 10, 11 & 12)
‐ Well flows are based upon optimized flow rates Friction Losses 26.77



15% Friction Addition for Age 4.01
   given in Table 1 of the OOD Elevation & Misc Losses 10
‐ Pipes are sized for a flow rate of > 2 ft/s at Total Losses 40.78 ft
   the maximum flow rate Total Flow Rate (Pipes 8, 9, 10, 11 & 12) 290.70 gpm



Western Injection System (Pipes 1, 2, 3, 4, 5, 6 & 7)
Friction Losses 12.99



15% Friction Addition for Age 1.95
Elevation & Misc Losses 25



Total Losses 39.94 ft
Total Flow Rate (Pipes 1, 2, 3, 4, 5, 6 & 7) 409.2 gpm
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psid Pounds per square inch differential 
psig Pounds per square inch gage 
RD Remedial Design 
ROD  Record of Decision 
ROW Right of Way 
RWQCB Regional Water Quality Control Board 
SCAQMD Southern California Air Quality Management District 
SDR Standard Dimension Ratio  
SOW Statement of Work 
SVOC Semi-volatile organic compounds 
TCE Trichloroethylene 
TGRS Torrance Groundwater Remediation System 
UBA Upper Bellflower Aquitard 
USEPA United States Environmental Protection Agency 
VFD Variable Frequency Drive 
VGAC Vapor-phase granular activated carbon 
VOC Volatile Organic Compound 
WBS Work Breakdown Structure 
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1. INTRODUCTION 



1.1 Terms of Reference 



This Revised Basis of Design Report (Report) has been prepared for Montrose Chemical 
Corporation of California (Montrose).  The Report presents the design basis of the 
groundwater remedy for the Dual Site Groundwater Operable Unit (Dual Site) set forth 
in the following documents:  



 Record of Decision for Dual Site Groundwater Operable Unit; Montrose 
Chemical and Del Amo Superfund Sites (ROD) (USEPA, 1999); and 



 Model Development and Remedial Wellfield Optimization Report; Dual Site 
Groundwater Remedial Operable Unit Remedial Design; Montrose Chemical 
and Del Amo Superfund Sites (RD Model Report) (CH2M Hill, 2008). 



This Report was developed consistent with applicable EPA guidance documents 
including: 



 Guidance for Scoping the Remedial Design (USEPA, 1995a); 



 Remedial Design/Remedial Action Handbook (USEPA, 1995b); and 



 Guidance on EPA Oversight of Remedial Designs and Remedial Actions 
Performed by Potentially Responsible Parties (USEPA, 1990). 



The Preliminary Basis of Design Report was originally submitted in 2009 to fulfill the 
requirements of the Unilateral Administrative Order and was prepared in general 
accordance with Sections 4.1 and 4.2 of the SOW.  This Report provides justification 
for the currently proposed groundwater remedy, considering the additional information 
and work that has been conducted since 2009. 



1.2 Purpose 



The Preliminary Design Criteria Report prepared by Geosyntec was submitted to the 
EPA on March 11, 2009 (Geosyntec, 2009b).  The Preliminary Basis of Design Report 
prepared by Geosyntec was submitted to EPA on March 31, 2009 (Geosyntec, 2009c).  
Since these 2009 reports were submitted, studies have been conducted to gain additional 
information on several aspects of the remedial design, including groundwater 
concentrations of contaminants, the efficacy of treatment plant components, and 
injection well system design. Major studies and activities conducted after the 
Preliminary Basis of Design Report were submitted and are summarized below.  
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Additionally, documents that form this Basis of Design report are provided on the 
attached CD-ROM. 



Date  Action 
   



April, 2009 Hargis' Supplemental Groundwater Sampling and 
Analysis Results cause the projected groundwater 
influent concentrations to be revised 
 



August 2009 Testing indicates that HiPOx system can treat pCBSA 
concentrations without exceeding bromate standards 
 



August-October, 2009  Assessment and redevelopment of G-IW-2 
   



March 5, 2010  Begin bench-scale testing of MPPE for groundwater 
treatment 
 



May 5, 2010  Advisory reports that chemical redevelopment of G-IW-2 
resulted in additional clogging 
 



June - July 2010  Redevelopment work performed on G-IW-2 and BF-IW-2



December 22, 2010  Report that physical redevelopment of BF-IW-2 was 
effective, but redevelopment of G-IW-2 did not increase 
capacity 
 



June 21, 2011  Montrose decision to use air strippers and VGAC in the 
treatment system 
 



August 4, 2011  Intermediate Design Submittal 
 



October 21, 2011  Papadopulos study indicates that modified location of 
G-IW-4 and G-IW-2x (now G-IW-5) is acceptable 
 



November 2, 2011  Supplemental Information to the Intermediate Design 
submitted to EPA to support Intermediate Design 



 



In addition, adjustments to the design have been made based on access discussions and 
negotiations.  The results of these studies and adjustments have changed the basis of the 
remedial design, and this Report describes the basis for the Final Design which is 
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currently being completed and reviewed by EPA and CH2M Hill.  Specifically, this 
Report: 



 Summarizes the series of events that have occurred since the submittal of the 
previous reports identified above;  



 Provides updated information to address the requirements of Sections 4.1 and 
4.2 of the  Amended Statement of Work (SOW) for Remedial Design Work 
(Administrative Order 2008-04A) Dual Site Groundwater Operable Unit 
(USEPA, 2008); 



 Provides an update to the information presented in the Preliminary Analysis of 
Pipeline Corridors and Easement, Access and Permitting Requirements (Earth 
Tech AECOM, 2005), Preliminary Design Criteria Report (Geosyntec, 2009b) 
and  Preliminary Basis of Design Report (Geosyntec, 2009c); and 



 Provides background information to supplement the in-progress Final Design 
for the Dual Site. 



1.3 Pending Design Decisions 



The Final Design is rapidly progressing toward completion.  There are remaining issues 
that will need to be finalized during the construction planning phase, including: 



 Access – Although significant progress has been made on this issue, a final 
access agreement will need to be obtained for the Frito Lay property; 



 Arsenic treatment – It is uncertain whether arsenic treatment will be needed, 
but the Final Design includes an arsenic treatment system that could later be 
removed if deemed unnecessary; 



 Utility connections – Additional coordination with the City of Los Angeles 
will be required to confirm and permit the utility connections shown in the 
Final Design; and 



 Injection wells –The Final Design maintains the plan for using injection wells 
and includes components to allow for routine injection well cleaning.   
Additional testing of G-IW-3 is ongoing to evaluate injection well design and 
implementation. 
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These issues have been advanced to the point where they are not holding up the design 
process, but instead can be resolved during construction and/or operation and 
maintenance.   



1.4 Organization of This Document 



The remainder of this Report is organized similarly to the Preliminary Basis of Design 
Report and is organized into the following sections: 



 Section 2, Project Background, describes the scope, project setting, and 
remedial requirements.  This section does not have significant deviations from 
the 2009 Preliminary Basis of Design Report;  



 Section 3, Basis of Design Development, summarizes the progression of the 
design since the 2009 submittal of the Preliminary Basis of Design Report.  
This section was not included in the Preliminary Basis of Design Report; 



 Section 4, Detailed Description and Design Basis of the Remedial System, 
provides a description of the major components of the remedial system.  This 
section includes significant changes from the 2009 Preliminary Basis of 
Design Report, mostly related to the treatment train and access issues not 
included in the Preliminary Basis of Design Report; 



 Section 5, Project Delivery Strategy, includes the strategy for project delivery 
and schedule. This section is updated from the 2009 Preliminary Basis of 
Design Report; 



 Section 6, Specifications Outline and Drawing List, outlines the probable list 
of drawings and specifications that are being developed as part of the Final 
Design. 



References, figures, tables, and appendices follow the body of this Report. As 
appropriate, drawings and specifications that are being included in the final report are 
also referenced in this report.  The finalized drawings and specifications are being 
completed and will be submitted with the Final Design.    
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2. PROJECT BACKGROUND 



This section includes a Site overview and design requirements.  



2.1 Montrose Plant Site  



From 1947 to 1982, Montrose manufactured dichlorodiphenyltrichloroethane (DDT) at 
a facility on a 13-acre property located at 20201 Normandie Avenue in the City of Los 
Angeles, CA (with a mailing address in Torrance, CA) (Figure 2-1). 



The property, and the extent of contaminants associated with the property, are 
collectively referred to as the “Site.” Remedial features associated with the Site lie 
within the City of Los Angeles and unincorporated Los Angeles County.  Generally, the 
contaminant plume extends laterally over an area extending approximately 1.3 miles in 
length and about 1 mile wide, with Site-related chemicals present through the Gage 
Aquifer and the Bellflower Aquifer. 



The property itself is accessible by city streets in the area and Interstates 405 and 110. 
The property is bounded by the Union Pacific Railroad right-of-way and Normandie 
Avenue to the east; Jones Chemical Company and a right-of-way owned by the Los 
Angeles Department of Water and Power to the south; GLJ property (former Boeing 
Property) to the north; and Frito-Lay to the west. Following plant closure in 1982, the 
property was cleared and capped with asphalt. Water service is available through a 
metered line located at the northeast corner of the property. Electrical and telephone 
services are not currently available at the property. 



2.2 Scope of Remedial Design 



As specified in the ROD (USEPA, 1999) and the RD Model Report (CH2M Hill, 2008), 
three areas of groundwater at the Dual Site are defined by convention as the 
chlorobenzene plume, benzene plume, and trichloroethylene (TCE) plume.  These 
plumes are partially commingled and also contain concentrations of other constituents 
that will require remediation, including para-chlorobenzene sulfonic acid (pCBSA) 
which is an unwanted byproduct from DDT manufacturing.  The design criteria 
discussed in this Report address the ROD requirements for the chlorobenzene plume, 
which include hydraulic extraction, treatment and injection of treated water extracted 
from the chlorobenzene plume. The benzene plume, as defined in the ROD, is being 
addressed largely by monitored natural attenuation, and the ROD requirements for the 
TCE plume will be addressed separately.  Prevention of the adverse migration of TCE 
and benzene, however, has been considered in the design of the remedy for the 
chlorobenzene plume.  Existing Injection Well G-IW-2 and planned Injection Wells 
G-IW-4 and G-IW-5 (Figure 2-1) are intended to reverse the downward gradient toward 
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the Gage aquifer on the eastern flank of the chlorobenzene plume.  RD modeling by 
CH2M Hill and additional modeling by SS Papadopulos & Associates indicate that 
injection of treated water at these wells will prevent the vertical migration of TCE and 
benzene into the Gage aquifer for containment within the Middle Bellflower C Sand 
(MBFC) containment zone (CH2M Hill, 2008; Papadopulos, 2011). 



The design criteria discussed in this Report also address arsenic. Based on groundwater 
monitoring results obtained to date, the arsenic concentrations from two extraction wells 
(MBFB-EW-1 and UBA-EW-2) are expected to be elevated relative to arsenic 
concentrations in other extraction wells.  Thus, the flow from these two extraction wells 
will be separately delivered to the treatment plant so that this flow could be treated for 
arsenic and then joined into the main process stream, if arsenic treatment is required.   



Montrose continues to assess whether arsenic treatment will be required for the 
combined influent stream.   



The ROD (USEPA, 1999) defines the chlorobenzene plume to include all areas of the 
Dual Site where chlorobenzene has been detected in the groundwater above in-situ 
groundwater standards (ISGSs).  The chlorobenzene plume is present above ISGSs in 
the upper Bellflower aquitard (UBA), Middle Bellflower B Sand (MBFB Sand), the 
Middle Bellflower C Sand (MBFC Sand), the Lower Bellflower aquitard (LBF), and the 
Gage Aquifer.  For the purposes of this report, the term “BF” refers to wells that are 
screened in the MBFC Sand or the merged B/C Sand.  However, for discussion of the 
screened intervals in specific wells, the units are differentiated, as appropriate.  



The ROD establishes an injection standard of 25,000 µg/L for pCBSA, and the ROD 
establishes sampling and institutional controls as part of the groundwater remedy.  The 
ROD does not assign an ISGS for pCBSA, and the SOW does not explicitly discuss 
pCBSA treatment.  However, the treatment of pCBSA to the injection standard is 
included in the remedial design and in the operational specifications that will be part of 
the remedial design. 



2.3 Chlorobenzene Plume Remedial Action 



The ROD specifies a remedial action that provides both contaminant containment and 
volume reduction of the chlorobenzene plume exceeding the ISGSs.  The ROD also 
requires that adverse migration of contaminants be mitigated both laterally and 
vertically.  As noted previously, pCBSA is not subject to these requirements.   



Containment of dissolved-phase VOCs, including chlorobenzene, will be achieved by 
utilizing hydraulic extraction of groundwater from extraction wells to form a hydraulic 
barrier.  The extracted groundwater will be treated and injected into the aquifers through 
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injection wells.  The wellfield and relative pumping rates of the wells will be optimized 
to limit the lateral and vertical migration of contaminants and to maximize containment 
during remedial action.  This optimization will be conducted in accordance with the 
requirements and provisions of the ROD. 



The detailed description and the design basis of the remedial system for chemicals of 
concern are discussed in Section 4 of this Report.   



2.4 Remedial Requirements 



The ROD included selection of a remedy for the dissolved-phase contamination.  The 
selected remedy was further refined by the RD modeling conducted by EPA subsequent 
to issuance of the ROD (CH2M Hill, 2008).  The RD Model Report lists some of the 
most critical ROD requirements pertaining to development of a remedial wellfield, 
including the following: 



 A total pumping rate for the remedial wellfield that is not less than 700 gallons 
per minute (gpm); 



 Indefinite containment of contaminants presently within a zone that the ROD 
refers to as the containment zone (CZ); 



 Containment of the overall distribution of Dual Site contaminants; 



 Reduction of the volume of water with concentrations of contaminants above 
drinking water standards to zero, progress toward which is required within 
certain timeframes; 



 Achieving certain pore-volume flushing rates within the contaminant 
distributions; 



 The limiting of adverse migration of significant contaminants, either as 
concentrations in the dissolved phase, or nonaqueous phase liquid (NAPL), 
especially to hydrostratigraphic layers lying below the present contamination; 
to this end, wells and pumping are designed to reverse or otherwise control 
downward gradients; and 



 The redistribution of groundwater extraction as the contaminant plume 
shrinks, from clean areas to remaining contaminated areas, to expedite overall 
cleanup and make it more efficient. 
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The first four of the above requirements were considered “hard remediation targets” 
during the RD modeling process; these targets are required to be met by the remedial 
wellfield (CH2M Hill, 2008).  The latter three of the above requirements were 
considered “soft remediation targets”; these targets must be met only to the extent they 
do not interfere with the hard remediation targets.  The focus of the optimization 
process was to develop a wellfield that would fulfill the ROD requirements and design 
objectives with a sufficient degree of certainty, and in a manner sufficiently robust to 
succeed even if actual Dual Site conditions differ from those assumed, or if Dual Site 
conditions change in the future.  Another goal of the optimization process was to 
achieve these requirements and objectives in the most cost-effective manner.  The 
remedial design was based upon the results of the wellfield optimization process 
(CH2M Hill, 2008).   



2.5 ARAR Requirements 



Applicable or relevant and appropriate requirements (ARARs) are contained in 
Appendix A of the ROD.  Of most significance to the groundwater remedy are the 
groundwater ARARs contained in Sec. 4.1 of Appendix A, under “State and Federal 
Maximum Contaminant Levels”. The remedial system is being designed with the intent 
of attaining ISGS levels in all groundwater areas of the Dual Site, outside of the 
containment zone.  In addition to the ISGS requirements, there are several additional 
ARARs listed in Section 2 of Appendix A of the ROD.  Table 2-1 contains a list of the 
additional ARARs and a description of how they will be met in the remedial design. 



The ARARs listed in Table 2-1 are requirements that must be considered in the 
development of the groundwater remedy.  These ARARs are general requirements that 
are applicable to, and will be satisfied through, the various submittals throughout the 
remedial design process. 



2.6 Substantive Requirements for Permits 



Several operational permits for the remedial design have been identified and are 
included in Table 2-2.  The permitting process will utilize the subsequent design and 
construction documents to meet the application requirements.  Construction documents, 
including the drawings, specifications and contracts, will require the contractor to 
comply with all applicable federal, state and local standards, codes and other restrictions 
in effect for construction activities.   



2.7 Potential Environmental and Public Health Impacts 



The SOW requires that this Report include a list of environmental and public health 
impacts and how they are being mitigated by the remedial design or will be mitigated 
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by operational controls.  A list of potential environmental and public impacts is set forth 
in Table 2-3.  In general, potential impacts will be addressed in future design reports, 
subsequent construction documents, or the Preliminary Operations and Maintenance 
Manual to be developed for operation and maintenance of the remedial system. 
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3. BASIS OF DESIGN DEVELOPMENT 



This section provides a framework for the development of the updated basis of design, 
an overview of actions that lead to design changes, and the status of previously 
submitted documents. 
 
3.1 Overview and Recent Work 



Several major changes have affected the basis of the remedial design since the 
Preliminary Basis of Design Report was submitted in March 2009.  This section 
provides an overview of the developments that led to major design changes and the 
current status.  The major actions and submittals of that re-design process associated 
with the treatment train are presented in Table 3-1.   



Groundwater sampling and subsequent data analysis conducted in April 2009 changed 
the anticipated concentrations in the influent stream (Hargis + Associates, 2009b).  The 
updated influent concentrations resulted in an extended evaluation of additional 
treatment trains because the former treatment train was no longer able to treat extracted 
groundwater to regulatory standards.  The treatment train re-evaluation included 
literature reviews, bench-scale testing, and pilot-scale testing to arrive at the current 
treatment train.  Over the same time period, the injection well design and installation 
techniques were re-evaluated.  Well fouling was a significant issue in previous injection 
tests, and well rehabilitation was not successful at addressing the fouling issues.  Thus, 
an improved design was developed, and dedicated return lines were designed into the 
groundwater remedy, to accommodate well backflushing and redevelopment. 



3.2 Status of Previous Submittals  



This section provides an overview of the previous design submittals and how 
subsequent design changes have changed the information presented in those documents.  



3.2.1 Preliminary Design Criteria Report 



The Preliminary Design Criteria Report was submitted on March 11, 2009 to present 
the technical parameters on which the design would be based.  The Preliminary Design 
Criteria Report was prepared in accordance with Section 4.1 of the SOW.   Changes 
made to the report are captured in this Report and on the forthcoming Final Design 
Drawings and Specifications.   
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3.2.2 Preliminary Basis of Design Report 



The Preliminary Basis of Design Report is superseded by this Report to reflect changes 
to the basis of design and to reflect the increased definition of the remediation system.  
Per Section 4.2 of the SOW, this Report contains the conceptual design elements to 
achieve the Design Criteria listed in the Preliminary Design Criteria Report.  



3.2.3 Preliminary Specifications Outline 



The Preliminary Specifications Outline was originally submitted as part of Preliminary 
Basis of Design Report and is updated in Section 6 of this Report. 



3.2.4 Preliminary Project Delivery Strategy and Construction Schedule 



The Preliminary Project Delivery Strategy was originally submitted as part of 
Preliminary Basis of Design Report.  It is updated in Section 5 of this Report. 



3.2.5 Preliminary Drawings 



The Preliminary Design Drawings were submitted first in April 2009 and then 
superseded by Intermediate Design Drawings submitted in August 2011.  CH2M Hill 
commented on each set on behalf of EPA, as set forth in Appendix B to this Report.    



3.2.6 Preliminary Cost Estimate 



The Preliminary Remedial Action Cost Estimate was submitted in May 2009 to estimate 
the costs of the remedial action (Geosyntec, 2009d).  The Preliminary Remedial Action 
Cost Estimate will be updated in the Final Design to reflect changes in remedial design 
and to more accurately estimate the costs of the remedial system. 



3.2.7 Intermediate Design  



The Intermediate Design package was submitted in August 2011 and incorporated the 
major changes to the remedial design (Geosyntec, 2011b).  Subsequent to the 
Intermediate Design submittal, the Supplemental Information to the Intermediate 
Design Submittal was submitted November 2, 2011 (Geosyntec, 2011c).  This 
supplement outlined the substantive changes to the design as follows: 



 The expected influent concentrations of chemicals in the extracted 
groundwater increased based on the results of the sampling conducted in April 
2009; 
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 In order to handle the updated anticipated influent process stream, the 
treatment train now includes air strippers and vapor-phase granular activated 
carbon (GAC) to treat the off-gases, as indicated in the Process Flow 
Diagrams, the Process and Instrumentation Diagrams, and the Equipment 
Layout; 



 A grading plan to manage stormwater on the treatment pad is now included; 



 In order to accommodate the injection well redevelopment water, the  storage 
capacity of the treatment system was increased from 70,000 gallons to 
180,000 gallons; 



 The plan for powering pumps away from the treatment facility changed from 
individual power drops to a clustered satellite scheme to reduce the number of 
power drops; 



 An additional 4-inch HDPE pipe from each injection well back to the 
treatment facility was added to convey flushing and redevelopment water; 



 G-EW-6 was eliminated from the remedial design because RD modeling 
showed that it was not required for proper plume containment. 



3.3 Amendment to Preliminary Analysis of Pipeline Corridors and Easement, 
Access, and Permitting Requirements  



The Preliminary Pipeline Corridor Routing Options was submitted in June 2008 as 
Option 3A (Earth Tech AECOM, 2008b).  A proposed final pipeline route was 
presented in a February 20, 2009 technical memorandum to EPA entitled “Pipeline 
Route Adjustments” (Geosyntec, 2009a).  EPA responded to that February 20, 2009 
memo with comments dated March 31, 2009, prepared by CH2M Hill (CH2M Hill, 
2009).    



Subsequent to the 2009 adjustments, access issues have caused additional changes to 
some of the pipeline routes.  The current infrastructure plan is shown in Figure 2-1.  A 
comprehensive potholing program was performed in March 2010 to identify the 
locations of the utilities along this route.  The results of the potholing program were 
incorporated into the extraction and injection piping system.  Although Montrose 
continues to negotiate with one private party for a portion of this route, significant 
progress has been made to the point where Montrose is confident that access to all parts 
of this route ultimately will be obtained. 
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4. DETAILED DESCRIPTION AND DESIGN BASIS OF THE REMEDIAL 
SYSTEM 



4.1 Introduction 



This section presents the design elements of the remedy to achieve the criteria set forth 
in the Statement of Work (EPA, 2008). The following sections are organized into three 
subsections:  



 Section 4.2 describes the extraction system;  
 Section 4.3 describes the treatment plant; and  
 Section 4.4 describes the injection system.  



These sections provide a comprehensive account of the revised basis of design.   Where 
appropriate, the original text was retained from the Preliminary Basis of Design Report. 
Where changes have been made to the basis of design, the text has been revised 
accordingly. 



4.2 Groundwater Extraction Well System 



4.2.1 Extraction Well Locations 



The general locations of the extraction wells are based upon the RD Model Report 
(CH2M Hill, 2008).  Table 4-3 provides an updated description of the extraction well 
locations.  The extraction well locations shown in Figure 2-1 and described in Table 4-3 
include minor deviations from the modeled locations.  These deviations were made to 
support adjustments of the pipeline route for the extraction and injection well systems.  
The adjustments to the pipeline route were provided in a memorandum titled “Montrose 
Superfund Site - Torrance Groundwater Remedial System Pipeline Route Adjustments” 
(Geosyntec, 2009a).  The well locations are shown in Figure 2-1 and will be included in 
Drawing V-101.  Due to the abundance of utilities in the ROW of Torrance Blvd and 
the difficulty in crossing them, it was decided to move well BF-EW-3 approximately 
200 feet due south of its original location to the south side of Torrance Boulevard, 
thereby avoiding the need to cross Torrance Boulevard.  Wells UBA-EW-2 and BF-
EW-6 were originally going to be located in the parking lot of a commercial building.  
Due to access agreement issues they were moved approximately 50 feet from private 
property onto the LADWP right-of-way within Waste Management property to the 
south of their original location.  Extraction well G-EW-6 was removed from the system 
design because it was determined that extraction from well G-EW-2 provided recovery 
at the toe of the plume due to low concentrations of chlorobenzene below the MCL in 
downgradient monitoring wells (Geosyntec, 2009i).  EPA concurred with this position 
(EPA, 2009). 
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4.2.2 Groundwater Extraction Well Construction 



The 14 extraction wells will be distributed between the water table (3 wells), MBFC 
(6 wells) and Gage (5 wells) aquifers.  Six (6) of the fourteen (14) groundwater 
extraction wells have been installed. Well construction details are provided in the report 
titled “Pilot Extraction and Aquifer Response Test Completion Report, Montrose Site, 
Torrance, California” (Hargis + Associates, 2008).  The eight (8) remaining extraction 
wells will be installed by a licensed drilling contractor to the targeted extraction interval 
by using the well design described in “Torrance Groundwater Remedial System, Basis 
of Design for Planned Extraction and Injection Wells”  (Hargis + Associates 2009a).  
The extraction well installation will be conducted in compliance with the California 
Department of Water Resources and California Well Standards.  Each extraction well 
will be constructed of stainless steel well screen and Schedule 80 PVC blank casing.  
Centralizers will be installed to center the well casing within the borehole, and the well 
bottoms will be fitted with threaded end caps.  The design drawings and specifications 
will include requirements for the types, placement, and control scenarios for 
instrumentation at each well. Well construction details will be shown in the 
specifications as part of the final design.  



4.2.3 Groundwater Extraction Pumping Rates 



Groundwater extraction rates for each extraction well were specified in the RD Model 
Report for five time periods1 (i.e., stress periods), with the maximum modeled 
extraction rate occurring during the first stress period (CH2M Hill, 2008).  The 
groundwater pumping rates used for the design also were taken from the RD Model 
Report.  The groundwater pumping rates for the individual wells are included in Table 
4-4, which utilizes the extraction well rates calculated in the optimization modeling for 
each of the five stress periods and assumes that the system will operate continuously2.  



4.2.4 Groundwater Extraction Well Pumps 



Each extraction well will contain an electric submersible pump that will extract and 
discharge groundwater into the pipeline system.  This will overcome head losses in the 
piping without additional intermediate booster or lift pumps between the extraction 



                                                 
1Cumulative influent flow was provided but individual wells flows may increase over time.  For example, 
the initial flow rate at well BF-EW-2 is 67.6 gpm but at the end of remedy the flow at this well is 79.9 
gpm. 
2 Two TCE extraction wells included in the RD Model Report (BF-EW-TCE and G-EW-TCE) are not 
included in the basis of design because the flow from these wills is to be handled by a separate treatment 
plant. 
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wells and the treatment plant. A hydraulic model of the groundwater extraction system 
was developed utilizing Bentley Water GEMS software.  The extraction system pumps 
have been designed to overcome frictional losses in the pipeline and deliver the water to 
the treatment plant at 25 psig, including overcoming the height of the influent storage 
tank.  The performance requirements for each of the extraction pumps will be presented 
in Specifications Section 43 06 21. 



As part of the Remedial Design Modeling conducted by EPA, the pumping rates were 
adjusted over time as cleanup levels were reached in portions of the plume.  While the 
total system flow rate of 700 gpm will decrease over time, the rate at individual wells 
will generally increase over time as the flow from wells that are shut off is redistributed 
to other, actively pumping wells.  The extraction pumps are designed to meet these 
changes in flow rate.  Well construction details will be shown in the specifications as 
part of the final design. 



Each extraction pump will be constructed of stainless steel material and will require 
480-volt, three-phase power.  The pumps will be single-speed.  Extraction rate flow 
control will be provided by an automated control valve located within the well vault.  
The control valve can be adjusted to maintain flow at any set point within the pump’s 
range of operation.  This arrangement gives flexibility to the output flow of the 
individual pumps.  The pumps will be operated to maintain a pre-set extraction flow 
rate, with shutdown based on water levels in the extraction wells, to prevent running the 
pumps dry, as well as levels in the receiving tanks at the treatment plant to prevent 
overflows.  Each pump will include interlocks that will shut down the pump based upon 
high pressure set points.   



The final design of the pump installation will include provisions for pump 
cooling.  Based on evaluation of anticipated pump motor sizes, pumping rates, and 
extraction well diameters, shrouds will be required in certain wells to maximize flow 
past the pump motor for cooling purposes.  The extraction pumps will be located near 
the top of the screen, or alternatively, a pump could be located in the screened interval. 
Pump depth will be included in the Final Design Drawings.   



4.2.5 Extraction Well Vaults 



Pre-cast concrete vaults will be installed around each groundwater extraction well head.  
The wellhead casing will extend into the vault.  As shown on the process and 
instrumentation diagrams (P&IDs) for the extraction wells, Drawings W-501 through 
W-510, each vault will include an H-20 traffic-rated water-tight cover for protection 
and for access to the components within the vaults.  Waterproof frames and bolted lid 
manhole covers will provide access to the extraction wells.  Vaults will have concrete 
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bottoms to contain and detect leaks.  Four aboveground power satellite stations will be 
located in non-traffic areas to service vaults not powered by the treatment plant power 
system. The power satellite stations have been located based on electrical power 
requirements, availability, ease of maintenance, and access. The vaults have been sized 
to provide ample room for equipment and personnel working in the vault.   



4.2.6 Well and Vault Pipe Construction 



Well pipe and vault piping will be stainless steel and will transition to double-walled 
high-density polyethylene (HDPE) as the piping exits the well vault.  Well pipe sizes, 
flow velocities, and flow rates for the individual wells are shown. Stainless steel pipe 
will be used in the well vaults because it is rigid, so it can support valves and 
instrumentation without the addition of pipe supports, and it will resist corrosion.  Well 
vault details will be included on Drawings W-501 through W-510.   



4.2.7 Extraction Transfer Pipe Construction 



Double-walled HDPE pipe will be utilized for underground extraction piping 
throughout the system in order to provide secondary containment during groundwater 
conveyance.  HDPE pipe is easier to install than other traditional piping materials and is 
cost effective, flexible, durable, and corrosion resistant.  The underground carrier piping 
shall be HDPE SDR 11 with a maximum recommended operating pressure of 160 psig 
at 73°F.  The underground containment piping shall be HDPE SDR 17 with a maximum 
recommended operating pressure of 100 psig at 73°F.  The pipe will originate from 
within each vault and will transfer the groundwater from each vault to the groundwater 
collection pipeline.  These pipelines will be manifolded as described in Section 4.2.8 for 
transmission to the treatment plant. 



The majority of the pipeline will be installed underground.  In locations where the 
pipeline will be aboveground at bridge crossings, the double-walled HDPE will be 
encased inside a Schedule 40 carbon steel sleeve. At the connection point of the double-
walled treatment plant, the double-walled HDPE will transition to single-wall Schedule 
40 carbon steel and secondary containment will be achieved by way of the concrete 
containment curb on the treatment system pad.  The pipe sizes and lengths for the entire 
extraction system will be shown in Specifications Section 40 06 21.   



4.2.8 Extraction Transfer Pipeline Routes 



The majority of the pipe routing will be located within public rights-of-way (ROWs) to 
minimize the impact on city residents and businesses by avoiding disturbance to private 
property.  Three separate trunk pipelines will be used to reach the 14 extraction wells.  
The pipeline routes will be shown on Drawing V-101.  The pipeline routes were 
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addressed in the EPA Montrose Superfund Site - Torrance Groundwater Remedial 
System Pipeline Route Adjustments submittal (Geosyntec, 2009a).  The aforementioned 
memo focused on adjusting six areas of the original route to eliminate difficult street or 
railway crossings and improve the design by reducing pipeline distances, when 
possible.  The changes resulted in the elimination of one railway crossing at Francisco 
Street and Normandie Avenue.  



In addition to the pipelines identified in the references above, a separate pipeline will be 
installed to service the two wells that may require treatment for arsenic (MBFB-EW-1 
and UBA-EW-2).  This pipeline will run from the treatment plant south along 
Normandie Avenue, with laterals south of West Jon Street.   



4.3 Treatment System 



The treatment system is designed to reduce the concentration of VOCs, pCBSA, and 
arsenic (if arsenic treatment is deemed necessary) in extracted groundwater to 
concentrations that meet ISGS discharge requirements.  Compounds identified as 
requiring, or potentially requiring, treatment were summarized in the Preliminary 
Design Criteria Report (Geosyntec, 2009b).  A flow-weighted concentration was 
presented in the influent compilation technical memorandum prepared by Hargis + 
Associates, Inc. (included in Geosyntec, 2009b).  Based on the results of this 
information, the influent concentration summary was updated.  The updated influent 
compilation summary changed the basis of design for the treatment system, as shown in 
Table 4-1.  After a series of evaluations and testing, an updated treatment train was 
selected and documented in the Treatment Train Advisory (Geosyntec, 2011a).  



The Treatment Train Advisory (Geosyntec, 2011a) and Supplemental Information to the 
Intermediate Design Submittal - Dual Site Groundwater Operable Unit (Geosyntec, 
2011c) present assumptions used to develop the treatment train.  As set forth in those 
documents, the treatment plant will include the following treatment processes, as 
depicted on the process flow diagrams (Drawing D-621 and D-622): 



 pCBSA treatment using an advanced oxidation process (AOP).  AOP testing 
by Montrose has indicated that HiPOx™, a technology supplied by Applied 
Process Technology, Inc. (APT) which oxidizes contaminants in water by 
using ozone and hydrogen peroxide, is the selected AOP treatment to be 
implemented at the Dual Site.  The HiPOx™ system was demonstrated to 
effectively treat pCBSA in Site water during a field pilot study. 



 Treatment of VOCs using air strippers and vapor-phase granular activated 
carbon (VGAC). The air strippers will include two active air strippers and one 
in reserve, for a total of three air strippers. The recommended VGAC 
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configuration includes three 20,000-pound vessels filled with GAC operated in 
series, with a fourth vessel installed as a spare.  The spent GAC will be 
disposed of at a permitted facility and not regenerated.  



 Treatment of pesticides and residual VOCs using liquid-phase granular 
activated carbon (LGAC).  The recommended LGAC configuration includes 
two 20,000-pound vessels filled with carbon operated in series. Carbon will be 
disposed of at a permitted facility and not regenerated. 



 Treatment of arsenic (if deemed necessary) in groundwater from two 
extraction wells, MBFB-EW-1 and UBA-EW-2, using granular ferric 
hydroxide (GFH). It is assumed that there will be 3 vessels in series.  Each of 
these will contain 12 cubic feet of total volume and 7 cubic feet of media. 



The treatment system will be located near the eastern fence line of the Property 
(Drawing C-101). 



4.3.1 Ancillary Treatment Processes 



In addition to the primary treatment processes described in the Treatment Train 
Evaluation, filtration units will be used prior to treatment and, after treatment, before 
discharge into the injection well system. The treatment plant will also include systems 
to handle water generated during carbon change outs, carbon backwashing, groundwater 
monitoring purge water, and stormwater within the treatment plant compound. 



4.3.2 Treatment Plant Location 



In July 2003, the Preliminary Layout of the Chlorobenzene Plume Treatment System 
(Earth Tech, 2003) was submitted to EPA.  This document included a treatment plant 
siting evaluation.  Five candidate treatment plant locations were evaluated and, based on 
the criteria of that study, a preferred location was identified.  An updated siting 
evaluation confirmed the location of the treatment plant and made recommendations for 
a geotechnical and soil investigation (Earth Tech AECOM, 2008a).  Since that 
evaluation, the preferred location of the treatment plant has been shifted north to 
accommodate stormwater features that are anticipated to be part of the final soil 
remedy. The treatment plant is located on the northern portion of the eastern property 
boundary.   



Based on the results of the updated siting evaluation, a geotechnical and soil 
investigation was performed at the former Montrose plant site to evaluate the 
geotechnical and soil conditions for the treatment plant location.  This report, entitled 
Geotechnical and Chemical Evaluation Groundwater Treatment Plant Soils (Earth 
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Tech AECOM, 2008c) was submitted to EPA in October 2008.  The report included a 
seismicity evaluation, a soil evaluation, and a liquefaction evaluation.  Evaluation 
results will be used in grading and foundation design.  



4.3.3 Treatment Plant Overview 



An overview of the treatment plant is provided on the process flow diagrams (Drawings 
D-601 through D-602).  The process flow diagrams present the mass flux of 
groundwater and of each chemical that is a candidate for treatment.  Additional details 
of the treatment plant are provided on P&ID Drawings D-621 through D-627.  The 
P&IDs depict the planned treatment system equipment and instrumentation. 



The treatment plant will be designed with approximately 15 percent excess treatment 
capacity above the groundwater modeled design flow rate of 700 gpm for a total 
capacity of approximately 805 gpm.  The additional capacity serves the following 
purposes: 



 Accommodates potential variation between model projected flow rates and 
actual flow rates that will achieve ROD requirements for plume reduction; and 



 Allows for the processing of intermittent side streams, such as carbon vessel 
backflush water or rainwater from the treatment system compound.  



4.3.4 Influent Storage Tanks (3710 A/B) 



The Influent Storage Tanks (3710 A/B) will receive unfiltered groundwater from the 
entire extraction system (i.e., the 14 extraction wells).  The Influent Storage Tanks 
(3710 A/B) will be coated carbon steel.  The tanks will be designed for atmospheric 
pressure operation.   



There are two influent storage tanks to account for the additional storage of injection 
well re-development water. The storage capacity of each tank is 40,000 gallons for 
additional storage capacity of 80,000 gallons.  The tanks will include level sensors that 
will be used in the control system to maintain a constant level in the tanks.  Since the 
influent storage tank has the largest volume, it was evaluated in accordance with South 
Coast Air Quality Management District  Rule 219.  Based on the evaluation shown in 
Appendix A, this tank will be conditionally exempt from emission control requirements 
because the emissions are below thresholds. 











  
 
 



HM0450/TGRS-Revised Basis of Design Report.docx 20 4/3/2012 



4.3.5 Influent Filtration 



The treatment plant will include two influent streams: 1) approximately 684 gpm of 
groundwater from 12 extraction wells that will not require arsenic pretreatment; and 2) 
approximately 16 gpm of groundwater from wells MBFB-EW-1 and UBA-EW-2 which 
may be processed through arsenic treatment equipment (if such treatment is deemed 
necessary) before being combined with the remainder of the well field flow for primary 
treatment.  Each influent stream will be filtered by using a dedicated redundant filtration 
system as described below.   



4.3.5.1 Extracted Groundwater Feed Filters (3410 A/B):  



Extracted groundwater from 12 extraction wells will be pumped from the Influent 
Storage Tanks (3710 A/B) through Extracted Groundwater Feed Filters (3410 A/B) to 
the air stripper system (3300 A/B/C) at a design flow rate of approximately 684 gpm.  
The filters will be designed to remove particles 5 microns and larger.  The filtration 
system will consist of redundant multi-bag filter with stainless steel housings that will 
have a hydraulic capacity of 805 gallons per minute and a pressure rating of 150 psig.  
One filter will be active and the other will serve as an in-place spare to eliminate 
downtime during filter bag changes.  The filter systems would operate at a maximum 
recommended differential pressure of 20 psid (high pressure alarm setting) to prevent 
filter bag failure. Additional technical data concerning filters 3410 A/B can be found on 
Drawing D-621, and additional mechanical data on the filters can be found in the 
Drawing M-500 series.  



4.3.5.2 Possible Arsenic Treatment Feed Filters (3400 A/B): 



If arsenic treatment is needed, extracted groundwater from wells MBFB-EW-1 and 
UBA-EW-2 will be pumped through Arsenic Treatment Feed Filters (3400 A/B) at a 
design flow rate of approximately 16 gpm.  The filters would be designed to remove 
particles 5 microns and larger at a maximum flow of 50 gpm and a maximum pressure 
of 150 psig.  The filtration system would consist of redundant single-bag filter housings.  
One filter would be active and the other would serve as an in-place spare to eliminate 
downtime during filter bag changes.  The filter systems would operate at a 
recommended maximum differential pressure of 20 psid to prevent filter bag failure. 
Additional technical information can be found in the specifications and on Drawing 
D-621. Mechanical detail will be included in the Drawing M-500 series. 



4.3.6 Arsenic Treatment (3800) 



Arsenic treatment is included in the treatment train design in the event that arsenic 
treatment is deemed necessary to decrease the expected influent concentration from 13 
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µg/L to below the maximum contaminant level (MCL) of 10 µg/L.  Groundwater 
pumped from extraction wells MBFB-EW-1 and UBA-EW-2 will be in included as part 
of a side stream because of their anticipated arsenic concentrations of 200 µg/L and 260 
µg/L, respectively.  Anticipated arsenic concentrations in the process stream are 
included on the process flow diagrams (D-601 and D-602).  The arsenic treatment 
included in the treatment train uses granular ferric hydroxide (GFH), which is an iron-
based adsorptive media.  GFH is an established technology that has been demonstrated 
effective at this Site during previous aquifer testing. 



Particulate filtration would be provided prior to the potential arsenic treatment system to 
remove fines.  The nominal design flow rate is 16 gpm, and the arsenic treatment 
system can accommodate up to 30 gpm to account for variability in design and actual 
flow rates.  The arsenic treatment design is being completed and will be included in the 
Final Design drawings and specifications.  Tentatively, the system is expected to 
include two vessels operated in series (12 cubic feet per vessel) that will be changed out 
when arsenic breakthrough occurs or the pressure drop across a vessel exceeds 
manufacturer’s recommendations.  One spare vessel will be manifolded with other two 
vessels to facilitate change out.  It is estimated that the lead GFH vessel will be changed 
out on an approximately monthly basis.  



If arsenic treatment is required, the treatment objective for the total treatment plant 
effluent will be the MCL, 10 µg/L of arsenic.  The side stream from MBFB-EW-1 and 
UBA-EW-2 will produce only 16 gpm of the approximately 700 gpm flow, with the 
remaining 684 gpm expected to contain a combined arsenic concentration of 
approximately 8 µg/L.  Thus, the side stream treatment would need to achieve an 
arsenic concentration of less than 95 µg/L in the 16 gpm flow to result in a combined 
700 gpm effluent with an arsenic concentration less than 10 µg/L.  The arsenic 
treatment system would be monitored and operated so that the spare vessel could be 
brought on-line before the 16 gpm effluent reaches the 95 µg/L threshold. 



4.3.7 Advanced Oxidation Process, AOP (3810) 



Extensive treatability testing was conducted to select the advanced oxidation process for 
use in the treatment train.  The selected technology includes dosing the water with 
ozone and hydrogen peroxide, which proved successful during Site-specific bench and 
pilot-scale testing. 



The AOP system will be designed to treat influent pCBSA concentrations to 
25,000 µg/L, which is the ROD-mandated ISGS.  The primary purpose of the AOP 
system is to treat pCBSA, although some VOC/SVOC destruction will occur as well (a 
preliminary estimate indicates that the AOP system would reduce the concentrations of 











  
 
 



HM0450/TGRS-Revised Basis of Design Report.docx 22 4/3/2012 



chlorobenzene and benzene by approximately 35 percent).  The process design assumes 
that compounds identified in the influent stream that are not readily degraded by AOP, 
such as chlorinated alkanes (1,2-DCA, chloroform, carbon tetrachloride, and methylene 
chloride) and pesticides3 will pass through the AOP to be treated by the air stripper.  
Anticipated mass flow through the AOP is included in Drawing D-601. 



The AOP consists of an ozone generation system, hydrogen peroxide feed system, and a 
contact chamber, where the reaction will occur.  Water from the Influent Storage Tank 
will be pumped into the injection modules using the Feed Pump (3610 A/B).  The water 
feed will be dependent on the level in the Influent Storage Tanks (3710 A/B).  The AOP 
system will include a programmable logic controller (PLC) to maintain proper flow and 
reagent ratios. Hydrogen peroxide and ozone will be injected at 20 to 45 psig in a series 
of injection modules.   



After reagents are injected, the dosed fluid will flow immediately through the module’s 
mixing section, followed by a reaction zone specifically designed to allow sufficient 
residence time for contaminant destruction. The residence time in each individual 
reactor will be between 3 and 10 seconds.  Hydrogen peroxide will be stored in a tank 
and transferred to the injection modules using a metering pump that will be controlled 
by the AOP system PLC.  In addition, oxygen from an oxygen generator will be fed into 
a solid state ozone generator.  The ozone will then be metered into the injection 
modules. 



Preliminary process design indicates that the 700 gpm AOP system will require an 
ozone dose of 23.7 mg/L and a hydrogen peroxide dose of 28.5 mg/L.   These vendor-
developed process estimates were calculated using data derived from AOP bench 
testing (Earth Tech, 2004).  The AOP will have an estimated electrical consumption of 
approximately 270 amperes of 460-volt three-phase power and 23 amperes of 120 V 
power.  Preliminary sizing for the hydrogen peroxide tank indicates that a 1,000-gallon 
tank will provide a minimum of 30 days of operation. 



4.3.8 Air Stripper Influent Storage Tank 



The Air Stripper Influent Storage Tank (3730) will be downstream from the AOP.  The 
tank will be internally coated carbon steel and will be designed for atmospheric pressure 
operation.  The total volume of the tank is 20,000 gallons.  The tank was sized to 
provide a sufficient working volume to allow for system recovery in the event of minor 
process disturbances, such as treatment of backwash water. 



                                                 
3 The poor degradation of chlorinated alkanes and pesticides through AOP was observed during AOP 
bench testing (Earth Tech, 2004). 
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4.3.9 Air Strippers (3300 A/B/C) 



In order to meet the ISGS, the air strippers will remove the following VOCs in the 
waste stream: 1,2-dichloroethane, 1,4-dichlorobenzene, benzene, carbon tetrachloride, 
chlorobenzene, chloroform, methylene chloride, PCE, and TCE.  Mass flow rates and 
estimated reduction rates are included on the process flow diagram (Drawings D-621 
through D-622).  QED Model 48.6 was selected by Montrose to use as the basis of 
design for the air stripper system because of its proven effectiveness at treating 
groundwater at the Montrose Site in Henderson, Nevada (similar contaminants) and the 
model’s easy-access side loading tray design.  Treatment removal efficiencies are based 
on vendor-provided modeling and are included in Appendix A.   



The air strippers consist of a feed water system, three low profile tray style air strippers, 
a sequestering agent feed system, a duct heater, and a pH control system.  Two air 
strippers will be operated in parallel, with a third in reserve to be operated when one of 
the other air strippers requires tray cleaning or maintenance.  Each of the active air 
strippers will take half of the groundwater flow, up to 402.5 gpm if the treatment train is 
operating at 805 gpm.  This is well within the capabilities for each air stripper, which is 
rated for up to 500 gpm (67 cfm).  Water from the Air Stripper Influent Storage Tank 
(3730) will be pumped through filters (3420 A/B) and into the air strippers by the air 
stripper feed pump (3630 A/B).  The air stripper PLC will be used to maintain proper 
flow and reagent ratios.  Between the air stripper feed pump and the sequestrating filter, 
a sequestering agent will be added.  The air strippers will be followed by a pH control 
system as discussed in Section 4.3.10. 



4.3.10 Chemical Adjustment Systems 



4.3.10.1 Sequestering Agent 



To prevent scaling in the air strippers, a polyphosphate type sequestering agent will be 
added to the water stream before it reaches the air strippers. The sequestering feed 
system will consist of a 264-gallon chemical storage tank (Tank 3740), a sequestering 
agent feed pump (3640 A/B), and injection piping.  Based on a flow rate of 805 gpm, 
the sequestering agent flow rate will be approximately 0.5 gallons per hour (gph).  The 
feed pumps will have a turndown ration of approximately 1000:1 to accommodate a 
range of potential flows and doses.  Based on a review of the groundwater inorganic 
chemistry, a sequestering agent is recommended to control mineral fouling of the air 
stripper trays during operation.  The influent is projected to have an alkalinity of 270 
mg/L as calcium carbonate, a pH of 7.7, and an iron content of 0.48 mg/L. 
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4.3.10.2 Defoaming Agent 



Based on an estimated 936 µg/L of surfactants in the influent, a defoaming agent is 
recommended to control foaming in the air strippers during operation, but its use may 
be scaled back over time if surfactants cease to be present.  The defoaming agent will 
likely be a silicone-based compound. The defoaming agent feed system will consist of a 
264-gallon chemical storage tank (Tank 3940), a feed pump (3840 A/B), and injection 
piping.  Based on a flow rate of 805 gpm, the defoaming agent flow rate will be added 
at a rate of 0.5 to 5 gallons per hour.  The feed pumps will have a turndown ratio of 
approximately 1000:1 to accommodate a range of potential flows and doses.   



4.3.10.3 pH Control 



During the air stripping, carbon dioxide will be removed from the process stream.  
Alkalinity will also be removed over time in the form of mineral scaling.  Preliminary 
design calculations indicate that there is a potential for the pH to increase in the air 
stripper effluent process stream.  Based on an anticipated influent carbon dioxide 
concentration of 40 mg/L and bicarbonate alkalinity concentration of 333 mg/L, the air 
stripper effluent pH is expected to range between 7 and 9, depending on the amount of 
carbon dioxide and the amount of alkalinity removed from the process stream.  



The pH control system will consist of a pH Control Feed (3690 A/B) and pH Control 
Storage Tank (3790) controlled by a pH feedback loop.  The tank capacity will be 264 
gallons.  Hydrochloric acid will be added to the water after air stripper treatment to 
decrease the pH to below 8.5.  Approximately 0.10 gph of 35% hydrochloric acid is 
required, and an approximately 1000:1 pump turndown ratio (0.007 to 0.66 gph) will 
accommodate fluctuations.  



4.3.11 Vapor-Phase Granular Activated Carbon (VGAC) Vessels (3430 A/B/C) 



The VGAC vessels (3430 A/B/C) are provided to remove VOCs that will be present in 
air stripper vapor effluent.  The TGRS will include three vessels operated in series; each 
will contain 20,000 pounds of coconut-shell-based GAC.  The back-up calculations that 
demonstrate this approach for the configuration of the VGAC vessels (i.e., three vessels 
in series with a fourth spare) and specified carbon is provided in Appendix A. 



The vessel design is being completed; either the Siemens FRP-12 fiberglass vessel or an 
equivalent internally coated carbon steel vessel will be used.  VGAC vessel internals 
will be finalized during final equipment selection and specification.  Additional 
technical information regarding the VGAC vessels is included in Drawing D-623 and 
Specifications Section 43 31 13.13. 
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4.3.12 Air Stripper Off-Gas Conveyance Systems 



The blowers from the air strippers will convey vapors from the system via steel pipe 
(12-inch diameter Schedule 40) through the humidity control system and then to the 
VGAC vessels.  The humidity in the air stripper vapor effluent will be near 100 percent 
and should be reduced to less than 50 percent prior to entering the VGAC vessels.  
Humidity in excess of 50 percent is not recommended for carbon adsorption.  The 
humidity control (Heater 3500) will consist of an electric in-line duct air heater.  The 
vapor effluent will be discharged into the atmosphere through a stack which will be 
approximately 25 feet above the surrounding ground surface to provide adequate 
diffusion of the treated air.  The calculations in Appendix A demonstrate that the 
predicted air emission meets AQMD requirements, and in fact, there is a significant 
degree of conservatism in the estimates. 



4.3.13 LGAC Influent Storage Tank 



The LGAC Influent Storage Tank (3760) will be downstream of the arsenic treatment 
system (if deemed necessary), the AOP system, and the Air Strippers.  This tank will 
receive partially treated water and balance flows for pumping through the LGAC 
polishing vessels.  The tank will be internally coated carbon steel and will be designed 
for atmospheric pressure operation.  The total volume of the tank is 20,000 gallons.  It 
was sized for sufficient working volume to allow for system recovery in the event of 
minor process disturbances, such as treatment of backwash water.   Additional details of 
the tank are included in Drawings D-600 Series, D-620 series, Q-101, and M Series.  
Technical and performance data are included in Specifications Section 43 41 16. 



4.3.14 LGAC Vessels (3440 A/B) 



The LGAC Vessels (3440 A/B) are provided to remove residual VOCs in extracted 
groundwater and treat dissolved pesticides not otherwise removed by the AOP or air 
stripping systems to meet discharge requirements.  It is expected that the LGAC vessels 
will receive treated water, and therefore a small amount of carbon consumption is 
anticipated, as shown in Appendix A.  



The TGRS will include two vessels operated in series, each filled with 20,000 pounds of 
GAC equivalent to Siemens AC1230C.  The rationale for the configuration of the 
LGAC vessels (i.e., two vessels in series) and specified carbon is provided in the 
Treatment Train Re-Evaluation (Geosyntec, 2011a).  The 20,000-lb size and specified 
carbon are based on bench testing of LGAC for Site groundwater (Earth Tech AECOM, 
2008c) and subsequent calculations for the currently known list of contaminants.   
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The hydraulic parameters for the vessels are based on the vendor’s recommendations 
for the equipment (Earth Tech AECOM, 2008c), except that a larger vessel diameter 
was selected to decrease the velocity of the water through the vessels.  The vessels will 
be constructed of internally coated carbon steel in accordance with American Society of 
Mechanical Engineers Boiler and Pressure Vessel Code.   LGAC vessel internals will be 
finalized during final equipment selection and specification.  Additional technical and 
mechanical details will be found in the Drawing D-625, M-600 Series, and the 
Specifications Section 43 31 13.15. 



4.3.15 Injection Holding Tank (3770) 



The Injection Holding Tank (3770) will be downstream from the LGAC vessels.  This 
tank will receive treated water and balance flows for pumping through effluent filtration 
to the injection wells.  The Injection Holding Tank (3770) is internally coated carbon 
steel.  It is designed for atmospheric pressure operation.  The total volume of the tank 
will be 20,000 gallons.  It was sized for sufficient working volume to allow for system 
recovery in the event of minor process disturbances, such as treatment of backwash 
water.   Additional details of the tank will be included in Drawings D-600 Series, D-620 
series, M-500 Series, and Specifications Section 43 41 16. 



4.3.16 Effluent Filtration 



Treated groundwater from Injection Holding Tank (3770) will be pumped through the 
Treated Water Filters (Roughing Filter 3460 A/B, Finishing Filter 3470 A/B, Auxiliary 
Filter 3480 A/B).  The filters will be set up with progressively smaller micron rating bag 
filters to increase the efficiency of the operation.  The filters will be designed to remove 
particles that can negatively impact injection well performance.  The effluent filtration 
will be designed to filer particles larger than 1 micron.  Each filter pair will consist of 
redundant multi-bag stainless steel filter housings that will have a hydraulic capacity of 
805 gpm and a pressure rating of 150 psig.  One filter pair will be operated and the 
other will serve as a ready spare to minimize downtime during filter bag changes.  The 
filters will operate at a maximum recommended differential pressure of 20 psid to 
prevent filter bag failure.   



4.3.17 Utility Tank (3750) 



The Utility Tank (3750) will receive carbon backwash water, groundwater sampling 
development water, injection well development water, stormwater, and sump water.  
The Utility Tank (3750) will be internally coated carbon steel and will be designed for 
atmospheric pressure operation.  The tank will have a conical bottom to facilitate 
removal of accumulated solids. 
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The utility tank water can be pumped either to the Influent Storage Tank (3710 A/B) or 
LGAC Influent Storage Tank (3760), depending on the composition of the water in the 
Utility Tank. Water will first be filtered by Utility Tank Filters (3450 A/B). Water 
requiring VOC or pCBSA treatment will be pumped to Tank 3710 A/B, and water 
requiring only solids treatment, back flush water, or rainwater will be pumped to Tank 
3760.  A PLC will be used to adjust the speed of the utility tank transfer pump 
(3650 A/B) VFD, so as not to exceed the hydraulic capacity of the treatment units 
downstream of the Tanks 3710 A/B and 3760. 



The total volume of the utility tank is 30,000 gallons.  The tank was sized to 
accommodate one carbon backwash cycle.   



4.3.18 Utility Tank Water Filters  



Water from Utility Tank 3750 will be pumped through Utility Tank Filters (3450 A/B) 
at a maximum flow rate of approximately 150 gpm to Influent Storage Tank 3710 A/B 
or LGAC Influent Storage Tank 3760.  The filters will be designed to remove particles 
5 microns and larger.  The filters will consist of redundant multi-bag stainless steel filter 
housings that will have a hydraulic capacity of 200 gpm and a pressure rating of 
150 psig.  One filter unit will be operated, and the other will serve as an in-place spare 
to eliminate downtime during filter bag changes.  The filter will operate at a maximum 
recommended differential pressure of 20 psid to prevent filter bag failure. 



4.3.19 Treatment System Pumps 



Submersible pumps installed in the extraction wells will be used to deliver extracted 
groundwater directly to the treatment system.  Because they are not needed to overcome 
head losses of the pipeline network, no boost or lift pumps will be used in the pipeline 
system between the wells and the treatment plant.  If arsenic treatment is deemed 
necessary, the submersible extraction pumps from the arsenic-affected wells will be 
sized to pump to the Arsenic Pre-treatment Storage Tank (3700).  For the main process 
stream, the submersible extraction pumps will be sized to pump water into the Influent 
Storage Tanks (3710 A/B).   



4.3.19.1 Process Stream Pumps 



Transfer pumps will be used at several points in the treatment system as follows: 



 Feed Pump (3610 A/B); 
 Air Stripper Feed Pump (3630 A/B) ; 
 LGAC Feed Pumps (3660 A/B); 
 Injection Booster Pumps (3670 A/B); and 
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 Utility Tank Transfer Pump (3650 A/B). 



The process stream transfer pumps listed above will have a similar configuration and 
control set up throughout the system.  The system is designed with two pumps at each 
pumping station; one pump is capable of handling the entire flow and a second in-place 
identical spare pump will be provided for redundancy.  The pump is sized to handle the 
805 gpm process stream flow.  The pumps will be controlled using a VFD to match the 
treatment system flow rate to that being produced by the extraction wellfield.  The 
design inlet flow range will be 700 gpm average with an instantaneous maximum of 805 
gpm. Technical information for the process stream pumps will be found in Specification 
Section 43 06 23. 



4.3.19.2 Utility Tank Transfer Pump (3650 A/B) 



The Utility Tank Transfer Pumps will pump water from Utility Tank 3750 through 
Utility Tank Filters 3450 A/B, and to either the Influent Storage Tank (3710 A/B) or to 
the LGAC Influent Tank (3760), depending on the composition of the water in the 
Utility Tank.  Each pump is sized with a capacity of up to 150 gpm and will be 
controlled using a VFD to balance the flow rate to 3710 A/B or 3760.  At its maximum 
flow rate (with both pumps operating), the pumps will allow processing of utility tank 
water in approximately 2 hours. 



4.3.19.3 Sump Pump (3680 A/B) 



The Sump Pump (3680 A/B) is provided to remove rain water, AOP condensate water, 
and minor spills from the containment dike and transfer such flows to Utility Tank 
(3750).  The pump will convey water at a design rate of 50 gpm and will be provided 
with inlet screens to prevent large debris from entering the Utility Tank.  The 25-year, 
24-hour design storm would produce approximately 6 inches of rain and could be 
completely contained within the existing treatment pad containment of 9 inches.  If this 
storm were to occur, the 50 gpm sump pump would process the accumulated water in 
approximately 20 hours.  Additional technical details for the pumps will be included on 
Drawings D-620 Series and Specifications Section 43 00 00. 



4.3.20 Treatment Plant Control Summary 



The treatment plant control system will be designed to allow unattended operation and 
reduce limit the need for operator interaction.  The system will allow off-site monitoring 
of the treatment plant and of the well site operations, and will also provide for response 
to notifications and alarms.  The system is described below and summarized on the 
P&ID (Drawings D-621 thru D-627).  The system will communicate and control the 
well sites and will allow the safe and orderly operation of the extraction and injection 
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wells.  A preliminary evaluation of communication between the treatment plant and 
well sites was presented in Groundwater Remedy Well Sites Control System Evaluation, 
which was submitted to EPA on June 25, 2008 (H+A, June 25, 2008).  This preliminary 
evaluation recommended hardwired communication between the treatment plant and the 
well sites, which will be incorporated into the design of the system. 



Electrical submersible pumps will extract groundwater from 14 extraction wells.  
Individual pump controllers located in each well vault will control the flow rate.  The 
influent filtration systems (and potentially, an arsenic treatment system, if required) will 
be provided with differential pressure transmitters that will provide warning and 
shutdown alarms at indicated set points.  This will notify an operator that the filters 
require replacement or, in the case of the LGAC and potential arsenic treatment 
equipment, that backwashing is necessary.   



The filtered water in the Influent Storage Tank (3710 A/B) will be pumped by the AOP 
Feed Pump (3610 A/B) through the AOP based on level control in the influent storage 
tank.  A level transmitter installed in the tank will maintain a constant level in the tank 
by balancing inflow and outflow.  The level signal will be transmitted to a PLC that will 
be used to adjust the speed of the AOP transfer pump VFD.   A PLC will manage the 
AOP system and control the operation of the hydrogen peroxide metering pump and 
ozone generator.  The hydrogen peroxide and ozone systems will also be programmed 
with a user-defined dosage rate that will be reviewed and refined over time as dissolved 
pCBSA and VOC concentrations decrease.  The AOP system will be provided with 
automated valves for startup, recycle, and shutdown operations.  The AOP system will 
be integrated into the rest of the TGRS control system to operate only the extraction 
wells when the AOP system is operating properly.  The AOP system will be provided 
with diagnostic and status alarms to report system status.  



The AOP effluent water in the Air Stripper Storage Tank will be pumped by the Air 
Stripper Feed Pump 3630 A/B through the Air Strippers based on level control in the 
influent storage tank. A level transmitter installed in the tank will maintain a constant 
level in the tank by balancing inflow and outflow.  In addition, the tanks will be 
equipped with low and high level alarms and shutdowns.  The level signal will be 
transmitted to a PLC  that will be used to adjust the speed of the feed pump VFD.  



After the water leaves the Air Stripper Feed Pump, a sequestering agent and a 
defoaming agent will be injected into the water stream. Chemical metering pumps 
(3460A/B and 3430A/B) will be used to transfer the agents from storage tanks based on 
calibrated VFD setpoints prior to entering the Air Stripper system.  











  
 
 



HM0450/TGRS-Revised Basis of Design Report.docx 30 4/3/2012 



Next, the water passes through a filtration system that precedes the air stripper equipped 
with differential pressure transmitters that will provide warning and shutdown alarms at 
indicated set points, notifying an operator that filters require replacement. The air 
stripper feed pumps will be controlled based on the liquid level in the air stripper feed 
tank; the air stripper blowers will operate when the air strippers are receiving water; and 
the air stripper sump pumps will operate based on level control in the sumps and 
receiving tank.  The air stripper systems will shut down if low-low or high-high level 
alarms go off, pressure buildup occurs in the vapor stream, , low airflow is detected, or 
high temperatures are detected. 



A differential pressure transmitter will be installed on the VGAC vessels to provide 
warning.  Shutdown alarms at indicated set points will notify an operator if the carbon 
media in one of the filters needs replacement.  Temperature sensors will also be 
included on the VGAC vessels to trigger alarms and shutdown at high temperatures. 



The pH of groundwater transferred from the Air Stripper system to the LGAC influent 
storage tank will be continuously monitored via a pH sensor. A pH control agent will be 
fed into the groundwater at this location.  The pH control agent is dosed via chemical 
metering pumps controlled by a feedback loop based on a user defined set point at the 
pH sensor. 



A level transmitter will be installed in the LGAC Influent Storage Tank (3760) to 
maintain a constant level by balancing inflow and outflow.  The level signal will be 
transmitted to a PLC that will be used to adjust the speed of the injection pumps VFD.  
Differential pressure transmitters will be installed on each carbon vessel to monitor 
vessel pressure drop and assess whether it is time for carbon backwash.   



Pre-injection filters will be provided with differential pressure transmitters that will 
provide warning and shutdown alarms at indicated set points, notifying an operator that 
filters require replacement. 



A level transmitter will be installed in the Utility Tank to provide level information, but 
the tank will be operated in a semi-automated configuration by the plant operator to 
batch treat water in the tank.  Batch operation is a more cost-effective approach to 
processing backwash water, since backwashing is anticipated to be an infrequent 
operation.   



The treatment system will be provided with a series of ancillary shutdowns and alarms 
depicted on the P&ID drawings (D-621 through D-627).  These alarms include, but are 
not limited to, containment dike alarms and power failure alarms.  In addition, each 
storage tank will be equipped with low and high level alarms and shutdowns to prevent 
overflow and/or running the system dry. 
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4.3.21 Treatment Plant Materials of Construction 



The groundwater remedy is expected to be operated continuously for over 30 
years.  Pressure vessels, tanks, and pipelines will be designed and specified to have a 
minimum design life of 30 years, typical for remediation systems.  With continuing 
maintenance and scheduled component replacement, the treatment plant is anticipated 
to perform as long as is necessary to meet requirements for the groundwater remedy. 
Mechanical equipment utilized (i.e., pumps, valve, controllers, etc.) is not expected to 
last the entire period of operation and so will be designed and specified in a manner that 
replacement can be readily performed as this equipment reaches the end of its useful 
life. 



Montrose prepared a preliminary evaluation of treatment system construction materials 
(Earth Tech, 2003).  Materials were selected during that evaluation for safety, 
reliability, and cost-effectiveness for the projected treatment system design life.  The 
selected materials are summarized below. 



Two important factors that impact material longevity are water quality and climatic 
conditions.  Water quality conditions were summarized in the Preliminary Design 
Criteria Report (Geosyntec, 2009b), and the climatic conditions were summarized in 
the Preliminary Layout of Chlorobenzene Plume Treatment System (Earth Tech, 2003). 



Tanks and vessels will be constructed of coated carbon steel (Earth Tech, 2003).  Pump 
casings will be ductile iron with stainless steel impellers and other pump wetted parts.  
Viton was recommended for flexible seals and gaskets (Earth Tech, 2003). 



The preliminary construction materials evaluation of aboveground pipe resulted in the 
selection of coated carbon steel for both untreated and treated water, based on 
effectiveness and cost (Earth Tech, 2003).  This evaluation was based on guidance from 
ASME B31.3 and resulted in the selection of Schedule 40 carbon steel.  With 
continuing maintenance and scheduled component replacement, the system is 
anticipated to perform as long as is necessary to meet system requirements. 



Recommendations for construction materials provided in this document are based on 
known site conditions.  Material selections may change during the remedial design 
process, which includes evaluation of cost and commercial availability. 



4.3.22 Energy Requirements 



The electrical design is progressing and will be included in the Final Design Drawings 
and Specifications.  Energy requirements are being revised to include the current 
equipment layout, well configuration, and number of power drops. 
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4.3.23 Utilities Requirements 



The electrical service requirements for the treatment system will be provided by the Los 
Angeles Department of Water and Power (LADWP).  The requested electrical service is 
still being designed. The feeder, transformer, and meter locations will be based on the 
technical requirements of the LADWP and the City of Los Angeles Building 
Department.  The treatment system does not incorporate a redundant power supply (e.g., 
generators), since a power failure at the treatment plant would likely be regional in 
nature and the control system would shut down the extraction well pumps, thus 
eliminating the need for plant operation.  Battery backups are planned for critical 
control system components, such as alarm call outs, PLCs, computers, and emergency 
lighting. 



Potable water is available from an existing 6-inch LADWP connection located at the 
northeastern corner of the Property.  Preliminary contacts with LADWP indicate that 
the existing connection could provide up to 1,400 gpm, but a flow evaluation during the 
construction planning phase would be required to verify flow performance.  Potable 
water would be used for sanitary purposes, emergency eyewashes, and used in the 
treatment process for carbon backwashes. 



A sanitary sewer connection will be required for sanitary facilities provided in the 
control room only.  Sewer connections will be determined during the construction 
planning phase.  No process water would be discharged into the sanitary sewer.  The 
sanitary sewer is operated by Los Angeles County Sanitation Districts (LACSD).  The 
sanitary sewer connection will be sized in accordance with the technical requirements of 
the City of Los Angeles and the LACSD. 



Preliminary telecommunication  requirements for the treatment system will include up 
to two voice lines and a data communication line.  Two phone lines were selected to 
allow simultaneous operator communication with auto dialer alarm callout.  
Telecommunications services are available from Verizon and other major 
telecommunications service providers in the City of Los Angeles. 



4.4 Effluent Injection 



4.4.1 Overview 



In this section, injection well locations and injection pipelines are discussed.  Injection 
well locations are based on the groundwater flow model prepared for the RD Model 
Report. The RD modeling projected the need for a total of six injection well locations, 
three in the BFS and three in the Gage Aquifer.   The maximum operational injection 
rates compared to the EPA design injection rates for the wells are shown in Table 4-2.   
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Prior to 2012, Montrose has conducted testing on four injection wells (G-IW-1, BF-IW-
1, G-IW-2 and BF-IW-2).  This testing has shown significant difficulty in attaining the 
design injection rates. Therefore, to provide additional injection capacity in the Gage 
Aquifer in the vicinity of Gage injection well G-IW-1 and BFS injection wells BF-IW-1 
and BF-IW-3, an additional Gage injection well, referred to as G-IW-3, was located 
adjacent to planned injection well BF-IW-3.  G-IW-3 was installed in December 2011.  
An additional injection well, G-IW-5, has been sited south of G-IW-2 to provide 
capacity not expected to be available at G-IW-2, since the integrity of injection well G-
IW-2 has been shown to be compromised, as discussed below. 



Based on the foregoing, the TGRS will include at least eight injection wells that will 
recharge the treated groundwater from the treatment system (Figure 2-1).  The actual 
number of required injection wells may be adjusted based on additional testing yet to be 
performed.  



4.4.2 Injection Well Locations 



Five of the eight injection wells have been installed (BF-IW-1, BF-IW-2, G-IW-1, 
G-IW-2, and G-IW-3).  The locations of two of the planned wells (BF-IW-3 and 
G-IW-4) were also based on the RD Model Report.  However, since the RD Model 
Report was issued, Montrose has performed extensive work to secure access for the 
pipeline system.  As a result of this work, changes to some well locations identified in 
the RD Model Report were necessary due to access agreement issues (Geosyntec, 
2009a).   
 
During injection testing, it was discovered that the well casing of G-IW-2 was 
compromised due to a crack in the PVC blank above the screened interval and a break 
in the seal at the bottom of the well.  As a result, the well is unlikely to be able to 
achieve the design injection rate.  Although Montrose will perform additional 
assessment on G-IW-2, a new well (G-IW-5) was planned a short distance from G-IW-2 
to replace the capacity of G-IW-2.  However, continuing difficulty with access 
negotiations for the proposed new location of G-IW-4 caused Montrose to re-evaluate 
the locations of both G-IW-4 and G-IW-5 (the replacement well for G-IW-2).  
Groundwater modeling performed by S.S. Papadopoulos & Associates showed that 
G-IW-4 could be further moved approximately 400 feet to the southeast of the 
previously proposed location (Papadopulos, 2011) and G-IW-5 could be moved 
approximately 175 feet south of G-IW-2.  With these adjustments, Papapdopulos 
suggested that the wells could achieve their design injection rates without causing 
unacceptable groundwater mounding.  Papadopulos noted, however, that during the 
2005 injection test at well G-IW-2 – at which time injection occurred only at well 
G-IW-2, at a rate of 119 gallons minute – actual mounding in well G-IW-2 exceeded 
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60 feet and during the latter part of the test period, the rate of buildup increased 
significantly.  Thus, as noted previously, modeling results for G-IW-2, and for each 
injection well tested thus far, have not been borne out through actual field testing. 



The modeling performed by S.S. Papadopoulos & Associates has been reviewed by 
EPA.  Although during subsequent conversations EPA requested that the Papadopulos 
memo be updated after pending water level data are obtained by Montrose, EPA 
generally was in agreement with the memo.  As a result, the planned locations of 
G-IW-4 and G-IW-5 were moved approximately 200 feet and 150 feet south of the 
locations proposed in 2009, respectively.  Table 4-3 provides a description of the 
planned injection well locations and deviations from the modeled locations.  The 
planned injection rates for the individual wells are presented in Table 4-4.  The injection 
well locations are shown on Drawing V-102. 



4.4.3 Groundwater Injection Transfer/Backflush Pipelines 



Underground single-walled HDPE pipe will be used to transfer the treated groundwater 
from the treatment plant to each of the eight injection wellheads.  Separate underground 
single-walled HDPE pipe will be used to transfer groundwater generated during 
backflushing of each of the injection wells back to the treatment plant.  The HDPE 
piping throughout the system will be SDR 11 with a maximum recommended operating 
pressure of 160 psig at 73°F.  The piping system will contain cleanouts at certain low 
points and bends for removal of solids/sediment.  The single-walled HDPE pipe sizes 
and lengths for the entire injection system are shown in the Drawing Series W-136 
though W-163.  The pipeline was designed to maintain pipe velocity of 2 – 7 feet per 
second (fps). 



4.4.4 Treated Groundwater Transfer Pipeline Routes 



Pipe routing will be located within public ROWs where possible to minimize the impact 
on city residents and businesses.  Two separate trunk pipelines will be installed to reach 
the eight injection wells.  The pipeline routes are shown in Figure 2-1.  Pipeline routes 
were addressed in documents submitted to the EPA (Earth Tech, 2005; Geosyntec, 
2009a).  As discussed above, the changes to the locations of G-IW-4 and G-IW-5 
resulted in changes to the injection pipeline transporting treated groundwater to these 
wells.  The majority of the pipeline that was formerly sited in Vermont Avenue north of 
Del Amo Boulevard is now located on private property west of Vermont Avenue.  
Additionally, the injection pipeline from the treatment system running east to Vermont 
Avenue was moved south from Del Amo Boulevard to 204th Street,  and continuing 
east to New Hampshire; south to Baron Street and finally to Vermont Avenue.   
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4.4.5 Injection Well Head Vaults 



As shown on the P&IDs for the injection wells, Drawing Numbers D-631 and D-632, 
each vault will include an H-20 traffic-rated water-tight cover for protection of the 
vaults and for access to the components within the vaults.  Vaults will have concrete 
bottoms to detect and contain leaks.  The injection wells will include automated valves 
to control flow and which can be operated from the treatment plant PLC or the 
wellhead.  The automated valves reduce the need to physically access the wells.  In 
addition, the water level in the injection wells will be monitored with pressure 
transmitters to prevent excessive water mounding and shut the control valves if the 
mounding exceeds setpoints. 



4.4.6 Injection Well Construction and Operation 



Each remaining injection well will be constructed with stainless steel screen and 
Schedule 80 PVC blank casing.  Centralizers will be installed to center the well casing 
within the borehole.  For the purposes of sizing the injection wells, it was assumed that 
the injection wells may need to be backflushed on a regular basis to maintain capacity.  
To minimize disruption to injection operations, injection wells will accommodate 
permanent installation of a submersible pump to allow backflushing for short periods.  
Injection well pumps were sized based on the estimated maximum short-term extraction 
rate of the wells. 



A stainless steel drop pipe will be used to convey water within the injection wells.  The 
treated groundwater will be reintroduced into the aquifers via two-foot long perforated 
pipe sections located five feet above the well screen of each injection well.  This is 
anticipated to provide less turbulent flow through the screens and, therefore, reduce 
disturbance to the filter pack.  This perforated section will be located below the static 
water level for each well to reduce the introduction of entrained air into the system.  
The perforated pipe will be capped at its base and will be designed to provide equal 
distribution and adequate recharge to the surrounding groundwater aquifer.  Table 4-5 
shows the injection interval for each well. 



4.4.7 Injection Well Maintenance Components 



Each injection well will have a dedicated backflush pump.  Backflushing will be 
performed periodically to clear the injection wells of any fouling that typically occurs in 
injection wells.  This system of backflush pumps will be an automated permanent 
system.  During backflushing, each backflush pump will operate at the short-term 
extraction rate specified for each well in Table 4-6.  The short-term extraction rates 
represent the maximum allowable extraction rate of the well and are based on the 
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hydraulic conditions at each well.  The backflush rates will exceed the injection flow 
rate for improved fouling reduction and fine particle removal.  



Backflush water will return to the influent storage tanks (3710 A/B) in the treatment 
plant via a dedicated return pipe line system.  The backflush water will then be treated 
in the treatment plant and re-injected. 
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5. PROJECT DELIVERY STRATEGY 



5.1 Introduction 



A preliminary project delivery strategy and construction schedule is presented in this 
section.  The delivery strategy and construction schedule will be refined as the project 
proceeds through Final Design and towards construction. A baseline construction 
schedule will be developed upon execution of contracts with contractors for 
construction of the remedy. 



Contracts will be prepared with appropriately qualified construction contractors for 
performance of the work and the procurement of materials and most equipment. Some 
engineered and fabricated equipment may be procured in advance of mobilization of a 
construction contractor. 



5.2 Work Breakdown 



A work breakdown structure (WBS) will be developed to identify manageable elements 
of the remedy construction.  The WBS will form the basis for construction cost 
estimating, scheduling, and management of the work. 



5.3 Preliminary Project Delivery Strategy 



Bid documents will be produced and qualified contractors will be selected or requested 
to competitively bid on the work.  A contractor will be selected and a contract will be 
negotiated.  



5.4 Overall Schedule 



Montrose continues to develop an overall schedule for construction, which will be 
completed after the acceptance of the Final Design. 
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6. SPECIFICATIONS OUTLINE AND DRAWINGS LIST 



The basis of design as discussed herein will be reflected in design drawings and 
specifications.  A list of the design drawings is being finalized and a general list is 
provided in Table 6-1, and a general list of the specifications is included in Table 6-2.  
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ARAR Requirement How ARAR is Being Addressed



22 C.C.R. Section 66261.10 Criteria for Identifying the Characteristic of Hazardous Waste. Preliminary O&M Manual



22 C.C.R. Section 66262.11 Hazardous Waste Determination by Generators. Preliminary O&M Manual



22 C.C.R. Section 66262.34 Accumulation Time. Preliminary O&M Manual



22 C.C.R. Section 66264.13(a)(1), (b) General Waste Analysis. Preliminary O&M Manual



22 C.C.R. Section 66264.14(a), (b) Hazardous Waste Facility General Security Requirements. Preliminary O&M Manual



22 C.C.R. Section. 66264.15 General Facility Inspection Requirements. Preliminary O&M Manual



22 C.C.R. Section 66264.17 Hazardous Waste Facility General Requirements for Ignitable Reactive or 
Incompatible Wastes.



Preliminary O&M Manual



22 C.C.R. Section 66264.18 Location Standards. Preliminary O&M Manual



22 C.C.R. Section 66264.25 Hazardous Waste Facility Seismic and Precipitation Standards. Preliminary O&M Manual



22 C.C.R. Section 66264.31 Preparedness & Prevention-Design and Operation of Facility. Preliminary O&M Manual



22 C.C.R. Section 66264.32 Preparedness & Prevention-Required Equipment. Preliminary O&M Manual



22 C.C.R. Section 66264.33 Preparedness & Prevention-Testing and Maintenance. Preliminary O&M Manual



22 C.C.R. Section 66264.34 Preparedness & Prevention-Access to Communications or Alarm System. Preliminary O&M Manual



22 C.C.R. Section 66264.35 Preparedness & Prevention-Required Aisle Space. Preliminary O&M Manual



22 C.C.R Section 66264.37 Preparedness & Prevention-Arrangements With Local Authorities. Preliminary O&M Manual



22 C.C.R. Section 66264.51 Contingency Plan-Purpose and Implementation. Preliminary O&M Manual



22 C.C.R. Section 66264.52 Contingency Plan-Content. Preliminary O&M Manual



22 C.C.R. Section 66264.53(a) Contingency Plan-Copies of Plan. Preliminary O&M Manual



22 C.C.R. Section 66264.54 Contingency Plan-Amendment. Preliminary O&M Manual



22 C.C.R. Section 66264.55 Contingency Plan-Emergency Coordinator. Preliminary O&M Manual



22 C.C.R. Section 66264.56 Contingency Plan-Emergency Procedures. Preliminary O&M Manual



22 C.C.R. Section 66264.111 Hazardous Waste Facility Closure Performance Standard. Facility Closure Plan



22 C.C.R. Section 66264.112 (a)(1), (b) Closure Plan. Facility Closure Plan



22 C.C.R. Section 66264.114 Hazardous Waste Facility Closure-Disposal and Decontamination of 
Equipment, Structures and Soils.



Facility Closure Plan



22 C.C.R. Section 66264.117(a)(b)(1) and (d) Hazardous Waste Facility Postclosure Care and Use of 
Property.



Facility Closure Plan



22 C.C.R. Section 66264.119(a) (regarding notice to the local zoning authority) and (b)(1) Hazardous Waste 
Facility Post Closure Notices.



Facility Closure Plan



TABLE 2-1



ARAR REQUIREMENTS
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ARAR Requirement How ARAR is Being Addressed



22 C.C.R. Sections 66264.171-178 Use and Management of Containers. General requirement for system operation: O&M Plan element.



22 C.C.R. Section 66264.192 New Tanks. General requirement for system operation: O&M Plan element.



22 C.C.R. Section 66264.193(b),(c), (d), (e) and (f) Containment and Detection of Releases. General requirement for system operation: O&M Plan element.



22 C.C.R. Section 66264.194 General Operating Requirements. General requirement for system operation: O&M Plan element.



22 C.C.R. Section 66264.195 Inspections. General requirement for system operation: O&M Plan element.



22 C.C.R. Section 66264.196 Response to Leaks or Spills and Disposition of Leaking Or Unfit-for Use Tank 
Systems.



General requirement for system operation: O&M Plan element.



22 C.C.R. Section 66264.197 Closure and Post Closure Care. Facility Closure Plan



22 C.C.R. Section 66264.1052 Standards-Pumps in Light Liquid Service. Preliminary Design Criteria Report and Preliminary Basis of Design 
Report



22 C.C.R. Section 66264.1053 Compressors. Preliminary Design Criteria Report and Preliminary Basis of Design 
Report



22 C.C.R. Section 66264.1057 Standards-Valves in Gas Vapor Service or Light Liquid Service. Preliminary Design Criteria Report and Preliminary Basis of Design 
Report



22 C.C.R. Section 66264.1058 Standards-Pumps and Valves in Heavy Liquid Service. Preliminary Design Criteria Report and Preliminary Basis of Design 
Report



22 C.C.R. Sections 66264.1061 and 66264.1062 Alternate Standards. Preliminary Design Criteria Report and Preliminary Basis of Design 
Report



22 C.C.R. Section 66264.1063 Test Methods and Procedures. Preliminary Design Criteria Report and Preliminary Basis of Design 
Report



22 C.C.R. Section 66264.1101 Containment Buildings-Design and Operating Standards. Preliminary Design Criteria Report and Preliminary Basis of Design 
Report



22 C.C.R. Section 66264.1102 Closure and Post Closure Care. Facility Closure Plan



22 C.C.R. Section 66268.3 Hazardous Waste Dilution Prohibition as a Substitute for Treatment. General requirement for system operation: O&M Plan element.



Regulation XIII New Source Review (including but not limited to Rule 1303). Rule 1303 Permit to Construct



i. Rule 401 Visible Emissions, General requirement for system operation: O&M Plan element.



ii. Rule 402 Nuisance, General requirement for system operation: O&M Plan element.



iii. Rule 403 Fugitive Dust, and General requirement for system operation: O&M Plan element.



iv. Rule 473 Disposal of Solid and Liquid Waste. General requirement for system operation: O&M Plan element.



Regulation X NESHAP (Benzene). General requirement for system operation: O&M Plan element.



Rule 1401 New Source Review of Carcinogenic Air Contaminants. General requirement for system operation: O&M Plan element.



State and Federal Maximum Contaminant Levels Preliminary Design Criteria Report and Preliminary Basis of Design 
Report



Regulation IV, Prohibitions
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ARAR Requirement How ARAR is Being Addressed



S.W.R.C.B. Resolution 68-16. Preliminary Design Criteria Report and Preliminary Basis of Design 
Report



S.W.R.C.B. Regulation, 22 C.C.R. Chapter 15, Article 5, Section 2550.7(b)(5) General Water Quality 
Monitoring and System Requirements.



General requirement for system operation: O&M Plan element.



S.W.R.C.B. Resolution 92-49 Section III. (H). TI Waiver Zone establishes waiver.



CERCLA Section 121 (d)(3),42 U.S.C. Section 9621(d)(3) requirements regarding offsite disposal of 
material contaminated with hazardous substances.



General requirement for system operation: O&M Plan element.



CERCLA Section 103, 42 U.S.C. Section 9603 notification requirements and comparable provisions of 
California law.



General requirement for system operation: O&M Plan element.



Provisions of Title 22 of the California Code of Regulations and parallel provisions of federal RCRA 
regulations relating to offsite shipments of hazardous waste, including but not limited to manifest 
requirements, pretransport requirements, transportation requirements, and offsite disposal, treatment and 
land ban prohibitions and requirements.



General requirement for system operation: O&M Plan element.



Provisions of the California Porter Cologne Act (implementing both state law and the federal Clean Water 
Act NPDES program) concerning the issuance of waste discharge requirements for point source 
discharges of treated groundwater water to offsite storm sewer conveyances.



NPDES permit application



Federal and State Occupation Health and Safety Act requirements. General requirement for system operation: O&M Plan element.



Los Angeles County Sanitation District Wastewater Ordinance, as amended, concerning offsite 
discharges of treated groundwater to the LACSD sanitary sewer system.



NPDES permit application



Regulation IV, Prohibitions (continued)
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Agency
Division, if 
applicable



Permit Type Use Substantive Permit Requirement(s)



Public Works 
(Bureau of 
Engineering)



E-Permit 
(Construction/ 
Encroachment) & 
R-Permit (to 
allow long-term 
installation in 
public ROW for 
life of system)



Well / Pipeline 
installations; also 
likely for potholing 
work



With permit application: 
(1) Design drawings
(2) Traffic control plan & work hours 
(3) Contractor insurance COIs
(4) Application fee(s)



** Long-term agreement - through BOE - is 
issued following approval of the Engineering 
Board.



Fire Department
CUPA – Certified 
Unified Program 
Agency



Storage of hazardous 
materials for HiPOx 
system



With permit application: 
(1) List of chemicals, along with quantities, to 
be stored onsite;
(2) Schematic drawing showing all entry 
points to GWTS enclosure, electrical boxes - 
on/off panels, and general system components
(3) Application fees
For Annual Compliance: 
(1) Update to system and chemical 
information to be submitted annually along 
with permit renewal fees
(2) Annual inspection by Fire Department



* HiPOx system - may need periodic 
demonstration that ozone is not accumulating 
in GWTS area 



Public Works 
(Building & 
Safety)



Building
Treatment plant 
building



Submittal of general project and design 
information for pre-development meeting 
with Building and Safety and other Public 
Works departments.
With permit application: 
(1) Design drawings (full-size set) showing 
entry points to site and general structure of 
GWTS pad and O&M building, including 
spedifications
(2) Contractor insurance COIs
(3) Application fees
* Final inspections and approval by City 
Inspector(s)



LA County 
Public Works, 
Road



Construction/ 
Encroachment



Pipeline/ well 
installations



With permit application: 
(1) Design drawings (4 sets)
(2) Contractor Information (License No. & 
COIs)
(3) Associated fees
For long-term installation - Franchise 
agreement through County Real Estate 
Division; annual fees may be required.



City of Los 
Angeles
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Agency
Division, if 
applicable



Permit Type Use Substantive Permit Requirement(s)



Public Works, 
Flood



Encroachment/ 
Access



Access to channel for 
pipeline installations 
and excavations in 
vicinity of channel



With permit application:
(1) Design drawings & calculations (4 sets), 
showing required clearances from channels 
where necessary
(2) Contractor Information (License No. & 
COIs)
(3) Associated fees



Public Works, 
Industrial Waste



Industrial Waste 
Discharge Permit



For temporary 
discharge of aquifer 
testing water during 
construction and start-
up of GWTS 
operation



With permit application: 
(1) Water quality data for GWTS influent, 
and information on treatment prior to 
dischage to meet NPDES requirements
(2) Drawings showing applicable outfalls 
along with current NPDES permit for outfalls 
identified and  LACFCD permit for access to 
outfall connecting to the storm drain
(3) Permit fees, renewed annually
For general compliance:  
(1) Prior to discharge, notifications to 
departments specified in permit
(2) Within 3 days of starting discharge, report 
GW quality data, total anticipated volume, 
and number of days over which discharge will
take place.



Public Works, 
Flood



Access for IWD
Access to outfall for 
discharge of water 
through IWD permit



With permit application:
(1) Design drawings showing applicable 
outfalls, work area, and equipment that will 
be used to transport water (temporary piping, 
etc.) from work site to outfall
(2) Copy or confirmation of IWD & NPDES 
permits allowing discharge



Public Health Well Permit Well Installation



Application includes:
(1) General well detail information;
(2) Possible well inspection before final 
approval; 
(3) Submittal of final well details and boring 
logs.



Temporary 
Discharge



To discharge aquifer 
testing water, 
backwash 
construction and start-
up of treatment 
system



Letter of Intent to Discharge and 
Discharge Feasibility Study, which should 
include:
(1) Description of the water source;
(2) Tables presenting average VOC 
concentrations at each well, estimated flow 
rates, total discharge anticipated during well 
installation and aquifer testing, and the 
number of temporary storage tanks needed at 
each location;
(3) Maps of well locations that also show 
temporary storage tank areas.
(4) Monitoring plan for discharging 
development water



Waste Discharge 
Requirement 
(WDR)



Injection of treated 
water



Meet RWQCB’s Basin Plan Objectives



Regional Water 
Quality Control 



Board



Los Angeles 
Region



LA County 
(continued) 
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Agency
Division, if 
applicable



Permit Type Use Substantive Permit Requirement(s)



Regional Water 
Quality Control 



Board 
(continued)



Los Angeles 
Region



NPDES
Discharge of treated 
water that is not 
injected



With permit application: 
(1) Water quality data for GWTS influent, 
and source water information  likely
(2) Design drawings for GWTS components
(3) Permit fees
For annual compliance: 
(1) GW quality monitoring 
(2) Quarterly and Annual Compliance 
Reporting
(3) Annual permit renewal, including fees



AQMD – Air 
Quality 



Management 
District



South Coast 
(SCAQMD)



1166 Permit



Excavations (pipe-
jacking, if 
contamination 
encountered)



With permit application:
(1) map of potential receptor areas; 
(2) GWTS design drawings, including all 
components of treatment train - if needed for 
GWTS operation
For general compliance (GWTS 
Operation): 
(1) Updated system information, including 
VOCs (lbs. mass) discharged to atmosphere, 
submitted with annual permit renewal
(2) Periodica system inspections to be 
conducted by SCAQMD every 1-3 years



Water Master, 
West Basin 
Adjudication



Extraction 
permits, Non-
consumptive 
Water 



Non-consumptive 
extraction of 
groundwater



With application for all extraction and 
injection wells: 
(1) General project information
(2) Table with anticipated extraction and 
injection rates, including total projected 
volume
(3) Submittal of final well details and boring 
logs 
(4) Compliance with Basin requirements of 
ownership or lease agreement of adjudicated 
water rights
** May require well inspection before final 
approval.  
Quarterly and annual reporting of extraction 
and injection volumes is required and 
submitted throught the WRD.



Water 
Replenishment 
Distrit (WRD)



Replenishment 
exemption 



Approves fee 
exemption for non-
consumptive use of 
groundwater



Application for exemption includes: 
(1) Project background, including agency 
oversight and applicable site documents
(2) Maps showing extraction well locations
(3) Historical water quality data and site 
(4) Anticipated extraction rates and total 
volumes per year and over the lifetime of the 
project
** Must be renewed every 5 years and 
approved by the WRD Board.  
** Issued in conjunction with Water Master's 
Non-Consumptive Use Permit.



California 
Department of 



Water 
Resources
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Potential Environmental/Public Impact1 How Potential Impact is Being Addressed



Aesthetics No impacts expected



Agriculture Resources No impacts expected



Air Quality 



While not expected, monitoring will occur during 
construction activities to document any temporary 
impacts.  Subsequent design documents and construction 
documents will discuss any monitoring at the treatment 
system after operation begins.



Biological Resources No impacts expected



Cultural Resources No impacts expected



Geology / Soils Various reports already produced and submitted to EPA



Hazards & Hazardous Materials 
Subsequent design documents, construction documents, 
Preliminary O&M Manual



Hydrology / Water Quality Various reports already produced and submitted to EPA



Land Use / Planning No impacts expected



Mineral Resources No impacts expected



Noise
Temporary impacts anticipated during construction;  
subsequent design documents, construction documents, 
Preliminary O&M Manual



Population / Housing No impacts expected



Public Services 
Subsequent design documents, construction documents, 
Preliminary O&M Manual



Recreation No impacts expected



Transportation / Traffic 
Temporary impacts anticipated during construction;  
Subsequent design documents, construction documents, 
Preliminary O&M Manual



Utilities / Service Systems 
Subsequent design documents, construction documents, 
Preliminary O&M Manual



1 Note: List of potential impacts is taken from California Environmental Quality Act (CEQA) Initial Study 
checklist



DUAL SITE GROUNDWATER OPERABLE UNIT
REVISED BASIS OF DESIGN REPORT



TABLE 2-3
POTENTIAL ENVIRONMENTAL AND PUBLIC IMPACTS
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Date Action Reference Document Narrative



March 11, 2009 Preliminary Design Criteria Report 
Submitted



Preliminary Design Criteria Report



March 31, 2009 Preliminary Basis of Design Report 
Submitted



Preliminary Basis of Design Report 



April 1, 2009 Hargis' Supplemental Groundwater 
Sampling and Analysis Results indicate 
that some non-aromatic VOCs in the 
groundwater exceed ISGSs



Supplemental Groundwater 
Sampling and Analysis Results



In 2009, Hargis + Associates (H+A) sampled groundwater from wells surrounding the Montrose site, as documented in “Supplemental 
Groundwater Sampling and Analysis Results.”  The results were generally consistent with previous findings regarding the locations of 
the chlorobenzene and pCBSA plumes.  H+A found a historical high concentration of chlorobenzene near the southeast corner of the 
Montrose Property in the UBA, which indicates that this contaminant is continuing to dissolve in the DNAPL.  They also found 
significant concentrations of 1,2-dichloroethane, chloroform, and methylene chloride (Hargis + Associates, 2009).  



The arsenic concentrations in the water extracted from wells UBA-EW-2 and MBFB-EW-1 exceed the maximum contaminant level 
(MCL) for arsenic of 10 ppb (Geosyntec, 2009g).  In 2011, a workplan was proposed for bench-scale testing to assess the capacity of 
LGAC to treat arsenic (Geosyntec, 2011e).   



April 30, 2009 Preliminary Design Submitted Preliminary Design Drawings and 
Specifications



Preliminary Design Drawings were submitted using the Influent Compilation Table provided in the Preliminary Basis of Design Report.



August-October 2009 Assessment and redevelopment of 
G-IW-2



Advisory: Evaluation of Injection 
Wells and Future Program 



 A series of tests were done on the injection wells to assess how to maintain high well capacities.  Between 2005 and 2007, injection 
well tests indicated a significant reduction in well capacity at the existing wells.  In 2009, Geosyntec prepared a plan to evaluate whether 
well redevelopment would be a sustainable solution to the low well capacities.  Geosyntec redeveloped and tested G-IW-2 (Geosyntec, 
2009f).  An assessment of well conditions indicated that the decrease in well capacity was caused by sediment clogging, not biofouling.  
Chemical redevelopment resulted in an additional reduction in well capacity.  Further physical well development was recommended for 
improving the capacity, with the potential addition of a well conditioning step (Geosyntec, 2010b).  Physical well redevelopment 
increased the capacity of BF-IW-2 by 60-70%, but did not have a significant effect on the specific capacity of G-IW-2.  A final injection 
test of G-IW-2 was recommended to learn if G-IW-2 would be able to meet design injection rate criteria.  Upcoming work includes the 
installation of three injection wells with a design modified to account for the small particle size of the aquifer material (Geosyntec, 
2010d).



October 30, 2009 U.S. EPA comments on Dual Site 
Groundwater Operable Unit



Comments Received from 
CH2MHill October 30, 2009  



CH2MHill provided comments on the April 30, 2009 Preliminary Design Drawings and Specifications.



September 1, 2009 Intermediate Design Submittal Intermediate Design Drawings Design drawings submitted assuming LGAC treatment using influent compilation that was included in the Preliminary Basis of Design.



November 3, 2009 Testing indicates that HiPOx system can 
reduce pCBSA concentrations without 
exceeding bromate standards



Summary of the Additional Bench-
Scale Testing of APT’s HiPOx 
Process



The 2009 sampling was the first indication of high bromide concentrations in the extracted well water.  Advanced oxidation using a 
HiPOx system was intended for treatment of para-chlorobenzene sulfonic acid (pCBSA).  While bromide itself is not a concern, it may 
be oxidized to bromate, a human carcinogen, in the HiPOx system.  Bench-scale tests were planned in order to assess whether 
modification of the HiPOx system would allow it to treat pCBSA without producing over 10 µg/L of bromate (Geosyntec, 2009e).  The 
bench-scale tests indicated that the pCBSA concentration could be reduced to the regulatory limit of 25,000 µg/L with a maximum 
bromate concentration of 6.1 µg/L (Geosyntec, 2009h).



March 5, 2010 Bench-scale testing of MPPE treatment 
of non-aromatic, "secondary," VOCs is 
planned



Re-Evaluation of Volatile Organic 
Compound Treatment



REVISED BASIS OF DESIGN REPORT



DUAL SITE GROUNDWATER OPERABLE UNIT



TABLE 3-1



CHRONOLOGY OF CHANGES
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Date Action Reference Document Narrative



May 5, 2010 Pipeline route and well siting 
adjustments.



Advisory: Evaluation of Injection 
Wells and Future Program



The proposed location of some of the well infrastructure has changed due to access restrictions.  The planned pipeline route to 
G-EW-3 was modified to go down S. Brighton Avenue instead of Normandie Avenue.  This design modification occurred in July 2010 
after concluding that the access discussions with Lator Star were fruitless.  The proposed solution to the siting issues of 
G-IW-4 and the new G-IW-2 is to install both wells on Waste Management Property.  A study by Papadopoulos & Associates suggests 
that the interference caused by placing the wells so close together will be less than 20% of the total build-up within each of the injection 
wells.  Moreover, they predict that the requirements for ROD compliance will continue to be met (Papadopoulos, 2011).



Well G-EW-6 has been removed from the design because it was found to be unnecessary to meet the conditions of the ROD.  EPA 
indicated their agreement that this well is unnecessary (Geosyntec, 2009d).  



June - July 2010 Redevelopment work performed on 
G-IW-2 and BF-IW-2



Advisory: Injection Wells 
Redevelopment and Evaluation



December 22, 2010 Report that physical redevelopment of 
BF-IW-2 was effective, and 
redevelopment of G-IW-2 did not 
increase capacity



Advisory: Injection Wells 
Redevelopment and Evaluation



June 21, 2011 Finalize Treatment  Train Treatment Train Advisory The treatment train outlined in the 2009 BOD would use liquid-phase granular activated carbon (LGAC) to treat benzene and 
chlorobenzene.   The high concentrations of non-aromatic VOCs found by Hargis + Associates would consume significantly more 
LGAC.  Bench-scale tests were conducted with groundwater extracted from the Site to aid in selection of treatment train components 
that could treat the secondary VOCs more economically (Geosyntec, 2010a).  Macro porous polymer extraction (MPPE) was found to be 
effective at removing VOCs to the level specified by the in-situ groundwater standards (ISGS) (Geosyntec, 2010c).  However, the 
practical considerations associated with a sole-source technology manufactured in Europe resulted in the decision to use a different 
technology.  The revised treatment train includes advanced oxidation (HiPOxTM), air stripping, treatment of the off-gas with vapor-
phase granular activated carbon (VGAC) and treatment of the water with liquid-phase granular activated carbon (LGAC) prior to the 
final filtration step (Geosyntec, 2011a).



August 4, 2011 Intermediate Design Submittal Intermediate Design Drawings



October 1, 2011 EPA Comments



October 21, 2011 Papadopoulos study indicates that 
modified location of G-IW-4 and 
G-IW-2x will not affect injection



Evaluation of Proposed G-IW-2x 
and 
G-IW-4 Injection Well Locations 



November 2, 2011 Supplemental Information to the 
Intermediate Design Submittal submitted



Supplemental Information to the 
Intermediate Design Submittal 



November 29, 2011 EPA Requests Revised Basis of Design Discussion with EPA and CH2MHill provides requirement for Revised Basis of Design Report.
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No. Item Substantive Changes Change From



1 Anticipated Influent 
Concentration



The groundwater extraction flow rates have not changed in the Intermediate Design Submittal.  The expected 
concentrations of chemicals in the extracted groundwater have changed based on groundwater sampling conducted in 
2009.  The most current anticipated concentrations are included on the Process Flow Diagram (Sheet D-601).  These 
changes were also documented in the letter report sent to USEPA on March 5, 2010 titled Re-evaluation of Volatile 
Organic Compound Treatment, Dual Site Groundwater Operable Unit, Torrance, California.  The flow rates of 
auxiliary water sources that will enter the treatment system (i.e. redevelopment water, backwash water, stormwater) 
will be accommodated by the treatment system. 



Preliminary Design Criteria 
Report,  Section 3.1.7



2 Treatment Scheme Based on the changes in groundwater concentrations, the treatment train was re-evaluated and adjusted to reflect a 
more efficient arrangement that will meet the treatment criteria.  The new treatment train is shown on sheets D-601 
and D-602 and is generally as follows: advanced oxidation -> air stripper -> liquid-phase granular activated carbon 
(LGAC).  The air-stripper off-gases will be treated by vapor-phase GAC (VGAC).  The evaluation process was 
documented in the following submittals to EPA: “Re-evaluation of Volatile Organic Compound Treatment, Dual Site 
Groundwater Operable Unit, Torrance, California; 5 March 2010” and “Treatment Train Advisory, Torrance 
Groundwater Remedial System, Los Angeles, California, 21 June 2011.  The design for each system was updated to 
reflect the updated mass loading.  Details of each treatment system are included in Attachment 1 of this Supplement.



Preliminary Design Criteria 
Report,  Section 2



3 Site Grading Plan Previous submittals did not include a grading plan or topographic information.  Sheet C-102 includes a grading plan to 
manage stormwater and allow for incorporation of excavation spoils into the grading plan. The general stormwater 
management strategy is to capture and manage water within the treatment pad containment berm based on California 
Title 22 and Title 23 regulations.  Stormwater that falls outside the treatment pad containment berm will not be treated 
through the treatment system. 



N/A



4 Process Flow Diagram The process flow diagram (PFD) has been altered to reflect the updated treatment train and updated anticipated 
influent groundwater concentrations.   The mass flows at each stage of the treatment process have also been updated.  
The updated PFDs are on Sheets D-601 and D-602.  Assumptions concerning the operation of each treatment system 
are included in Attachment 1.



Intermediate Design Submittal, 
 October 9, 2009



5 Process and 
Instrumentation Diagram 
(P&ID)



The groundwater treatment system P&IDs have been updated to reflect the updated treatment system and provide 
more detail about the proposed control system.  The P&IDs for the groundwater treatment system are included on 
sheets D-621 through D-627.  The new equipment has been included, the control loops have been adjusted, and 
interlocks have been altered.  In general, the flowrates at each treatment system will be controlled by the levels in the 
storage tanks.  Accordingly, interlocks have been added to the control systems.  



Intermediate Design Submittal, 
 October 9, 2009



6 Equipment Layout The equipment configuration has been reorganized to accommodate the additional equipment that will be included on 
the treatment pad.  The equipment configuration was chosen to facilitate efficient construction, operation, and 
maintenance.  To the extent possible, the treatment train was laid out sequentially.  The updated equipment layout is 
provided on drawing Q-101.  Process piping is placed on a centralized pipe support structure that provides equipment 
access through a central aisle (details on drawing S-102).  The equipment has been arranged to be accessible from 
outside the treatment plant for maintenance and repairs. 



Intermediate Design Submittal, 
 October 9, 2009



DUAL SITE GROUNDWATER OPERABLE UNIT
REVISED BASIS OF DESIGN REPORT



SUBSTANTIVE TREATMENT SYSTEM DESIGN CHANGES
TABLE 4-1



Groundwater Treatment System
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No. Item Substantive Changes Change From
7 Storage Tanks Previous design submittals have included two process tanks and one utility tank with an approximate total storage 



capacity of 70,000 gallons.  The current proposed design includes six process tanks and one utility tank with an 
approximate total storage capacity of 180,000 gallons.  The additional storage capacity was included to provide 
additional operational flexibility, accommodate the updated treatment train, and accommodate auxiliary flows that will 
be treated in the system (i.e., redevelopment water, backwash water, stormwater).    



In addition, chemical tanks have been included to provide bulk chemical storage for chemicals that are included in a 
unit process (e.g., sequestering agent, pH control, etc.).



Intermediate Design Submittal, 
 October 9, 2009
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Well Identifier
Maximum Operational 
Injection Rate (gpm)



EPA Design Injection Rate 
(gpm)



Comparison to Design Rate 
(percent excess)



BF-IW-1 60 40 50



BF-IW-2 70 40 75



G-IW-1 145 156.5 -7



G-IW-21 Limited 125 N/A(36)



G-IW-32 145 156.5 N/A



BF-IW-3 60 57 5



G-IW-4 180 125 44



G-IW-51 170 [125] 36



TOTAL 830 700 18



2G-IW-3, an installed injection well, is included in this table for completeness but was not included in this 
comparison because it was not part of the RD Model.  G-IW-1 and G-IW-3 together accomplish the original EPA 
Design Injection Rate for G-IW-1 (313 gpm).



TABLE 4-2



DUAL SITE GROUNDWATER OPERABLE UNIT
REVISED BASIS OF DESIGN REPORT



COMPARISON OF OPERATIONAL INJECTION RATES TO DESIGN RATES



 Existing Injection Wells



 Planned Injection Wells



gpm = Gallons per minute



1Injection testing of G-IW-2 revealed that the integrity of the well casing had been compromised and the well 
could not achieve the EPA design injection rate.  The values reported in parenthesis are those reported by Hargis 
+ Associates (2008a) and have been reassigned to a planned replacement injection well (G-IW-5) located a short 
distance south of G-IW-2.
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Well 
Number Aquifer Address Jurisdiction Location Description Comments



UBA-EW-1 Water Table
20201 South Normandie Ave. 



(nearest)
City of Los 



Angeles



On southwest corner of 
southernmost protrusion of 
Montrose Property.  Near 
existing Montrose monitoring 
well MW-06.



Proposed Well - To be constructed 
approximately 175 ft. north of Modeled 
Location.  Moves well onto Montrose 
Property



UBA-EW-2 Water Table
20200 South Normandie Ave. 



(nearest)
City of Los 



Angeles



On Waste Management (or 
LADWP) property southeast of 
Montrose Property.  Near 
existing Montrose monitoring 
wells G-05, BF-06, MW-13 and 
LW-02.



Proposed Well



MBFB-EW-1 Water Table
20201 South Normandie Ave. 



(nearest)
City of Los 



Angeles



Located on Waste Management 
owned property, on northeast 
corner of South Normandie Ave. 
and West Del Amo Blvd.



Existing Well



BF-EW-1 MBFC
20201 South Normandie Ave. 



(nearest)
City of Los 



Angeles



Located on Waste Management 
owned property, on northeast 
corner of South Normandie Ave. 
and West Del Amo Blvd.



Existing Well



BF-EW-2
Merged   



MBFB/MBFC
1065 W. 210th Street (nearest)



Los Angeles 
County



Located on east side of Royal 
Blvd., south of West 209th St. 
and north of West 210th St.



Existing Well



BF-EW-3
Merged   



MBFB/MBFC
20736 Kenwood Ave. (nearest)



Los Angeles 
County



On south side of Torrance Blvd., 
across from 20736 Kenwood 
Ave.



Proposed Well



DUAL SITE GROUNDWATER OPERABLE UNIT
REVISED BASIS OF DESIGN REPORT



EXTRACTION AND INJECTION WELL LOCATIONS
TABLE 4-3
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Well 
Number Aquifer Address Jurisdiction Location Description Comments



BF-EW-4
Merged   



MBFB/MBFC
1026 West 212th St. (nearest)



Los Angeles 
County



On north side of West 212th St., 
across from 1026 West 212th St.



Proposed Well



BF-EW-5 MBFC
20201 South Normandie Ave. 



(nearest)
City of Los 



Angeles



On southwest corner of 
southernmost protrusion of 
Montrose Property.  Near 
existing Montrose monitoring 
well MW-06.



Proposed Well - To be constructed 
approximately 175 ft. north of Modeled 
Location.  Moves well onto Montrose 
Property



BF-EW-6 MBFC
20200 South Normandie Ave. 



(nearest)
City of Los 



Angeles



On Waste Management (or 
LADWP) property southeast of 
Montrose Property.  Near 
existing Montrose monitoring 
wells G-05, BF-06, MW-13 and 
LW-02.



Proposed Well



G-EW-1 Gage
20201 South Normandie Ave. 



(nearest)
City of Los 



Angeles



Located on Waste Management 
owned property, on northeast 
corner of South Normandie Ave. 
and West Del Amo Blvd.



Existing Well



G-EW-2 Gage 926 Javelin St. (nearest)
Los Angeles 



County



Located at the end of Javelin St., 
near the Torrance Lateral, in 
front of 926 Javelin St.



Existing Well



G-EW-3 Gage 20857 Normandie Ave. (nearest)
City of Los 



Angeles



Located on the north side of 
West 209th St., west of 
Normandie Ave.



Existing Well



G-EW-4 Gage 20600 Budlong Ave (nearest)
Los Angeles 



County



On south side of Milton St., 
north of 20600 Budlong



Proposed Well



G-EW-5 Gage 1070 West 209th St. (nearest)
Los Angeles 



County



On south side of 209th St. in 
front of 1070 West 209th St.



Proposed Well



BF-IW-1 MBFC 1540 Francisco St. (actual)
City of Los 



Angeles



Well is located in the southern 
portion of Wesco Inc. owned 
property.



Existing Well
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Well 
Number Aquifer Address Jurisdiction Location Description Comments



BF-IW-2
Merged   



MBFB/MBFC
833 Torrance Blvd. (actual)



Los Angeles 
County



Well is located on property 
owned by Alpine Village, on the 
northeast corner of South 
Vermont Ave. and Torrance 
Blvd.



Existing Well



BF-IW-3 MBFC 2001 Western Way (nearest)
City of Los 



Angeles



On south side of Francisco St. 
east of intersection of Francisco 
St. and Western Ave. on parcel 
owned by Cornerstone Realty.



Proposed Well - To be constructed east 
of modeled location and east of Western 
Ave.  This moves the well out of City of 
Torrance jurisdiction.



G-IW-1 Gage 1540 Francisco St. (actual)
City of Los 



Angeles



Well is located in the southern 
portion of Wesco Inc. owned 
property.



Existing Well



G-IW-2 Gage
20300 South Vermont Ave. 



(actual)
City of Los 



Angeles



Well is located on Waste 
Management owned property on 
northwest corner of South 
Vermont Ave. and West Del 
Amo Blvd.



Existing Well



G-IW-3 Gage 2001 Western Way (nearest)
City of Los 



Angeles



On south side of Francisco St. 
east of intersection of Francisco 
St. and Western Ave. on parcel 
owned by Cornerstone Realty.



Existing well constructed east of modeled 
location and east of Western Ave out of 
City of Torrance jurisdiction.



G-IW-4 Gage
20300 South Vermont Ave. 



(nearest)
City of Los 



Angeles



Located on Waste Management 
owned property on northwest 
corner of South Vermont Ave. 
and West Del Amo Blvd.



Proposed Well - To be constructed 
approximately 1,200 ft. south of Modeled 
Location.



G-IW-5 Gage
20300 South Vermont Ave. 



(nearest)
City of Los 



Angeles



Located on Waste Management 
owned property on northwest 
corner of South Vermont Ave. 
and West Del Amo Blvd.



Proposed G-IW-2 replacement well - To 
be constructed approximately 200 ft. 
south of G-IW-2.
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Aquifer Well Identification Design Flow Rate (gpm) Depth of Well



UBA-EW-1 6 78



UBA-EW-2 12 78



MBFB-EW-1 4 79



BF-EW-1 35 130



BF-EW-2 79.9 130



BF-EW-3 75.6 138



BF-EW-4 134.2 130



BF-EW-5 35 125



BF-EW-6 35 138



G-EW-1 120 199.5



G-EW-2 33.6 181



G-EW-3 27.7 181



G-EW-4 67.6 200



G-EW-5 56.8 184



BF-IW-1 39.9 130



BF-IW-2 39.9 146



BF-IW-3 56.8 125



G-IW-1 156.25 166.5



G-IW-2(2) - -



G-IW-3 156.25 163



G-IW-4 125.4 205



G-IW-5 125.4 219



(1) See Table 4-1 for details regarding the lithology in the screened interval.



(2) G-IW-2 will be replaced by G-IW-5 because G-IW-2 could not achieve the design injection 
rate.



Gage Aquifer



TABLE 4-4



Water Table



BFS(1)



Gage Aquifer



BFS(1)



Extraction Well Information



Injection Well Information



DUAL SITE GROUNDWATER OPERABLE UNIT
REVISED BASIS OF DESIGN REPORT



GROUNDWATER EXTRACTION AND INJECTION RATES
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Well Identifier
Depth to Static



(ft bgs)
Well Screen Interval 



(ft bgs)
Injection Interval 



(ft bgs)



BF-IW-1 67 107-125 100-102



BF-IW-2 38 61.5-144 54.5-56.5



BF-IW-3 68 107-125 100-102



G-IW-1 37 138-163.5 131-133



G-IW-2(1) - - -



G-IW-3 67 138-163 131-133



G-IW-4 50 175-205 168-170



G-IW-5 49 173-214 166-168



TABLE 4-5
INDIVIDUAL WELL INJECTION INTERVALS



REVISED BASIS OF DESIGN REPORT
DUAL SITE GROUNDWATER OPERABLE UNIT



(1) Injection testing of G-IW-2 indicated that it could not achieve the EPA design injection rate.  It will 
be replaced by G-IW-5.
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Well ID
Estimated Specific Capacity 
Without Plugging (gpm/ft)



Available Drawdown 
(feet bls)



Short-Term 
Extraction Rate 



(gpm)
Design Injection 



Rate (gpm)



BF-IW-1 1.3 46 60 40



BF-IW-2 2.4 51 122 40



BF-IW-3 1.3 46 60 57



G-IW-1 4.3 71 305 157



G-IW-2(1) - - - -



G-IW-3 4.3 71 305 157



G-IW-4 2.2 121 266 125



G-IW-5 2.2 124 273 125



DUAL SITE GROUNDWATER OPERABLE UNIT
REVISED BASIS OF DESIGN REPORT



INJECTION WELL BACKFLUSH EXTRACTION RATES
TABLE 4-6



(1) Injection testing of G-IW-2 indicated that it could not achieve the EPA design injection rate.  It 
will be replaced by G-IW-5.
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Drawing Number or Series Drawing
G-001 Title Sheet and Drawing Index



G-101 General Notes and Symbols



V-101 Extraction Infrastructure Index Sheet



V-102 Injection Infrastructure Index Sheet



W-100 - EXT Series Extraction Piping Plan and Profile



W-100 INJ Series Injection Piping Plan and Profile



W-300 Series Pipeline Trench Sections



W-400 Series Well and Satellite Layout Site Plans



W-500 Series  Well Vault Details and Standard Details



C-101 Treatment Plant Site Plan



C-102 Existing Topography/Demolition Plan



C-103 Treatment Plant Grading Plan



C-104 Utility Plan



C-501 Drainage Details



S-101 Treatment System Foundation Plan



S-102 Treatment System Pipe Supports



S-500 Series Treatment System Foundation Details



Q-101 Treatment Plant Equipment Plan



D-001 Process & Instrumentation Diagram General Notes & Symbols



D-601 - D-602 Process Flow Diagrams



D-611 - D-618 Extraction System Process & Instrumentation Diagrams



D-619 Extraction System Valve Schedule



D-621 - D-627 Treatment System Process & Instrumentation Diagrams



D-631 - D-632 Injection System Process & Instrumentation Diagrams



D-633 Injection System Valve Schedule



M-101 Treatment Plant Piping Diagram - Plan View



M-300 Series Treatment Plant Piping Sections



M-500 Series Treatment Plant Piping Details



M-600 Series Mechanical Schedule 



E-001 Electrical & Grounding Symbology



E-101 Treatment System Conduit and Wiring Diagram



E-500 Series Electrical Single Line Diagrams



T-101 Controls Schematic



REVISED BASIS OF DESIGN REPORT
DUAL SITE GROUNDWATER OPERABLE UNIT



TABLE 6-1
LIST OF DRAWINGS
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Section No. Revision Description



1 01 00 00 1 General Requirements



2 01 10 00 0 Summary



3 01 11 00 0 Summary of Work



4 01 11 13 1 Work Covered by Contract Documents



5 01 14 13 1 Access to Site



6 01 14 16 1 Coordination With Occupants



7 01 14 19 0 Use of Site



8 01 20 00 0 Price and Payment Procedures



9 01 30 00 0 Administrative Requirements



10 01 32 16 1 Construction Progress Schedule



11 01 32 19 1 Submittals Schedule



12 01 33 00 0 Submittal Procedures



13 01 33 23 0 Shop Drawings, Product Data, and Samples



14 01 33 26 1 Source Quality Control Reporting



15 01 35 13 1 Special Project Procedures (for Railroad Crossings)



16 01 40 00 0 Quality Requirements



17 01 42 19 0 Reference Standards



18 01 45 16 1 Field Quality Control Procedures



19 01 45 16.13 0 Contractor Quality Control



20 01 50 00 0 Temporary Facilities and Controls



21 01 51 00 1 Temporary Utilities



22 01 51 13 1 Temporary Electricity



23 01 51 16 0 Fire Protection



24 01 51 23 0 Temporary Heating, Cooling, and Ventilating



25 01 51 33 1 Temporary Telecommunications



26 01 51 36 1 Temporary Water



27 01 52 00 0 Construction Facilities



28 01 52 19 0 Sanitary Facilities



29 01 57 00 0 Temporary Controls



30 01 57 19 1 Temporary Environmental Controls 



31 01 60 00 0 Product Requirements



32 01 66 00 0 Product Storage and Handling Requirements



33 01 70 00 0 Execution and Closeout Requirements



34 01 75 13 0 Checkout Procedures



Division 01 - General Requirements (continued)



DUAL SITE GROUNDWATER OPERABLE UNIT



REVISED BASIS OF DESIGN REPORT



LIST OF SPECIFICATIONS



TABLE 6-2



Division 01 - General Requirements
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Section No. Revision Description



35 01 77 00 0 Closeout Procedures



36 01 78 23 1 Operation and Maintenance Data



37 01 78 39 0 Project Record Documents



1 02 00 00 0 Existing Conditions



2 02 05 00 0 Common Work Results for Existing Conditions



3 02 20 00 0 Assessment



4 02 22 00 1 Existing Conditions Assessment 



5 02 24 00 1 Environmental Assessment



6 02 25 00 1 Existing Material Assessment 



1 03 00 00 0 Concrete



2 03 05 00 0 Common Work Results for Concrete



3 03 05 01 0 Watertightness Test for Concrete Structures



4 03 06 30 0 Schedules for Cast-in-Place Concrete



5 03 06 40 0 Schedules for Precast Concrete (Extraction Well Vaults)



6 03 06 41 0 Schedules for Precast Concrete (Injection Well Vaults)



7 03 06 42 1 Schedules for Precast Concrete (Other)



8 03 10 00 0 Concrete Forming and Accessories



9 03 11 00 0 Concrete Forming



10 03 15 00 0 Concrete Accessories



11 03 15 13 0 Waterstops



12 03 15 13.13 0 Waterproof Seals (Link-Seal)



13 03 15 13.14 0 Waterproof Seals for Vaults (Z•Lok Connectors)



14 03 20 00 0 Concrete Reinforcing



15 03 21 00 0 Reinforcing Steel



16 03 30 00 0 Cast-in-Place Concrete



17 03 30 53 0 Miscellaneous Cast-in Place Concrete



18 03 35 00 0 Concrete Finishing



19 03 39 00 0 Concrete Curing  



20 03 40 00 0 Precast Concrete



21 03 41 10 1 Precast Vaults and Pull Boxes



22 03 60 00 0 Grouting



23 03 62 00 0 Non-Shrink Grouting 



Division 02 - Existing Conditions



Division 03 - Concrete
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Section No. Revision Description



1 26 00 00 0 Electrical



2 26 05 00 0 Common Work Results for Electrical



3 26 05 12 1 Tracer Wire and Marking Tape for Underground Conduit



4 26 05 19 1 Low-Voltage Electrical Power Conductors and Cables



5 26 05 24 1 Electric Power Conductor and Cable Fittings



6 26 05 30 1 Wiring Devices



7 26 05 33 0 Raceway and Boxes for Electrical Systems



8 26 05 33.13 0 Conduit for Electrical Systems (Schedule 80 PVC Conduit)



9 26 05 53 1 Identification for Electrical Systems



10 26 05 83 1 Service Entrance



11 26 06 00 1 Schedules for Electrical



12 20 06 20.25 1 Conduit Schedule



13 20 06 20.26 1 Wiring Device Schedule



14 26 20 00 0 Low-Voltage Electrical Transmission



15 26 22 16 0 Dry Type Transformers



16 26 50 00 0 Lighting



17 26 52 00 1 Emergency Lighting



1 31 00 00 0 Earthwork



2 31 05 00 1 Common Work Results for Earthwork



3 31 10 00 0 Site Clearing



4 31 11 00 1 Clearing and Grubbing



5 31 20 00 1 Earth Moving



6 31 22 00 1 Grading



7 31 22 19 1 Finish Grading



8 31 23 16 1 Excavation



9 31 23 19 0 Dewatering



10 31 23 23.23 0 Compaction



11 31 23 33 1 Trenching and Backfilling



12 31 40 00 0 Shoring and Underpinning



13 31 41 33 0 Trench Shielding



1 32 00 00 1 Exterior Improvements



2 32 05 00 1 Common Work Results for Exterior Improvements



3 32 06 00 1 Schedules for Exterior Improvements



4 32 06 30.12 1 Schedule for Asphalt Paving



5 32 10 00 1 Bases, Ballasts, and Paving



Division 26 - Electrical



Division 31 - Earthwork



Division 32 - Exterior Improvements
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Section No. Revision Description



6 32 12 16 1 Asphalt Paving



1 33 00 00 0 Utilities



2 33 05 00 0 Common Work Results for Utilities



3 33 05 13 1 Manholes (for Well Vaults)



1 40 00 00 0 Process Integration



2 40 05 00 0 Common Work Results for Process Integration



3 40 05 13.09 0 Flushing and Testing



4 40 05 13.11 0 Leak Testing of Piping



5 40 05 13.12 0 Tracer Wire and Marking Tape for Buried Piping



6 40 05 13.13 0 Steel Process Piping 



7 40 05 13.19 0 Stainless Steel Process Piping 



8 40 05 13.73 1 Plastic Process Piping (Sch. 80 PVC)



9 40 05 13.74 1 HDPE Process Piping



10 40 05 23 1 Common Work Results for Process Valves



11 40 05 23.19 1 Stainless Steel Process Valves



12 40 05 23.33 1 Brass and Iron Process Valves



13 40 05 23.83 0 Air Relief Valves (Air Release With Vacuum Check)



14 40 05 23.84 0 Air Relief Valves (Combination Air Valves)



15 40 06 00 1 Schedules for Process Integration



16 40 06 21 1 Schedules for Extraction Well Process Piping



17 40 06 22 1 Schedules for Injection Well Process Piping



18 40 06 23 1 Schedules for Process Piping Within Vaults



19 40 06 24 1 Schedule for Steel Casing Pipe



20 40 06 50 1 Schedule for Extraction Well Vault Process Valves 



21 40 06 51 1 Schedule for Injection Well Vault Process Valves 



22 40 50 00 0 Process Piping and Railroad Crossings



23 40 50 13 1 Process Piping Procedures for Railroad Crossings



24 40 90 00 0 Instrumentation and Controls



1 43 00 00 0 Process Gas & Liquid Handling Equipment



2 43 05 00 0 Common Work Results for Gas & Liquid Handling Equipment



3 43 06 00 0 Schedules for Process Gas & Liquid Handling Equipment



4 43 06 21 0 Schedules for Extraction Well Pumps



5 43 06 22 0 Schedules for Injection Well Redevelopment Pumps



6 43 06 23 1 Schedules for Treatment System Sump and Transfer Pumps



7 43 06 30 1 Schedules for Gas and Liquid Hi-Purification Equipment



8 43 06 31 1 Schedule for Chemical Feed Pump Systems



9 43 06 30 1 Schedules for Gas and Liquid Storage (Tanks)



Division 40 - Process Integration



Division 43 Process Gas & Liquid Handling Equipment



Division 33 - Utilities
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Section No. Revision Description



10 43 20 00 0 Liquid Handling Equipment



11 43 21 13 1 Centrifugal Liquid Transfer Pumps



12 43 21 39 1 Submersible Liquid Pumps



13 43 21 43 1 Sump Liquid Pumps



14 43 21 50 1 Booster Pumps



15 43 27 00 1 Process Liquid Filters



16 43 27 23 1 Liquid Bag Filters



17 43 30 00 1 Gas and Liquid Purification Equipment



18 43 31 10 1 Air Strippers



19 43 31 13.13 1 Activated Carbon Gas Purification Filters



20 43 31 13.14 1 Activated Carbon Liquid Purification Filters



21 43 31 13.26 1 Multimedia Gas and Liquid Purification Filters



22 43 32 69 1 Chemical Feed Systems



23 43 32 79 1 Advanced Oxidation Equipment



24 43 40 00 1 Gas and Liquid Storage



25 43 41 11 1 Bolted Steel Tanks



26 43 41 16 1 Atmospheric Tanks and Vessels



Division 43 Process Gas & Liquid Handling Equipment (continued)



BOD Tables.xlsx\Table 6-2 Page 24 of 24 April 2012
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TREATMENT SYSTEM CALCULATIONS 
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Summary of Treatment System Operations Envelope 



 
Several calculations, model runs, and treatability tests have been conducted to evaluate the 
performance of the treatment system.  Several cases have been evaluated to confirm that the 
treatment system will be capable of treating the groundwater under the expected operational 
envelope as well as under non-ideal conditions.  



1. GENERAL CONSIDERATIONS 



Each piece of treatment equipment contains a factor of safety in the design, with the overall 
operational parameters as follows: 
 



 Average flowrate is 700 gpm; 
 Maximum flowrate is 805 gpm, accounting for instantaneous flow spikes and processing 



of stormwater, injection well backflushing/redevelopment water, and cleaning water; 
 Contaminant concentrations at start-up represent the upper end of the range, and 



concentrations are expected to decrease over time; and 
 The air emissions from the stack are well below the AQMD Rule 1401 risk assessment 



limits, which provides a buffer in the event that contaminant concentrations increase with 
time. 



 
2. ADVANCED OXIDATION PROCESS 



The advanced oxidation process (AOP) is included in the treatment system to treat pCBSA but 
will also treat some VOCs.  The AOP system design is based on bench-scale testing.  AOP 
operational parameters include: 



 
 Manufacturer has a factor of safety built into their process of about 25% above the 



expected contaminant and flow loads at startup. 
 AOP system will destroy some VOCs incidentally from approximately 38% to 68%.  



VOC destruction of 35% for alkenes is included in the calculations, which is conservative 
by being at the low end of the range.   



 Alkanes present in the influent process stream that will pass through the AOP system 
relatively unaffected include 1,2-Dichloroethane, carbon tetrachloride, chloroform, and 
methylene chloride.  



 Pesticides will also pass through the AOP System relatively unaffected. 
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3. AIR STRIPPER 



The air stripper system transfers dissolved-phase VOCs to the vapor-phase where they will be 
treated through VGAC.  The air stripper is included downstream of the AOP unit to address 
remaining VOCs that pass through the AOP unit, including poorly adsorbing VOCs such as 
methylene chloride, which would otherwise experience rapid breakthrough at the LGAC vessels.  
In addition, placement of the air stripper downstream of the AOP unit takes advantage of the 
destructive ability of the AOP unit (i.e., the ability to reduce VGAC consumption and cost).  The 
general set up of the air stripper system is: 



 There will be two air strippers in operation, connected in parallel, and one additional 
spare unit.  The spare unit is included to accommodate potential downtime due to scaling 
or mechanical failure.  



 The air strippers have been sized based on the 805 gpm flow and accounting for a 35% 
decrease in VOCs through the AOP.   



 Manufacturer stated that AOP unit has a built in factor of safety of approximately 25%, 
which increases the conservativeness of the system. 



 Process stream pH will be affected by alkalinity levels and carbon dioxide 
concentrations.  An acid injection system has been included on the effluent of the sir 
stripper to adjust pH if needed. 



 Initial MBAS (surfactant) concentrations in the waste stream may cause foaming in the 
air stripper; a defoaming agent will be included as part of the air stripper system. 



 
4. LIQUID-PHASE GRANULAR ACTIVATED CARBON 



The liquid-phase granular activated carbon (LGAC) is designed as a “polish” step to treat non-
volatile pesticides that will be present in the liquid phase effluent of the air stripper.  The 
treatment parameters are as follows: 



 The LGAC will include two 20,000 lbs. vessels connected in series that will be 
manifolded such that either vessel can run in the lead position, and the related piping will 
be configured to include a backflush system. 



 Vessel size was governed more by flow capacity than adsorption capacity. 
 More a polishing step, expect the carbon units to be changed out infrequently. 
 The calculations included a scenario where the air stripper is not in operation, in which 



case an approximately three-day change-out of a 20,000-pound vessel will be expected.  
However, please note that the treatment system would not continue to operate if the air 
strippers fail. 
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5. VAPOR-PHASE GRANULAR ACTIVATED CARBON 



The vapor-phase granular activated carbon (VGAC) is designed to treat the vapor phase effluent 
of the air stripper.  The ROD does not include treatment criteria for vapor phase emissions, so 
the Air Quality Management District (AQMD) Rule 1401 and 212 was used to estimate emission 
limits based on estimated mass loading included above.   



 There will be three 20,000-lbs VGAC vessels connected in series, with one spare. 
 Carbon usage is less than 1,000 pounds per day at startup, when the AQMD risk 



assessment “treatment efficiencies” are considered. 
 The following assumptions were used in the AQMD Rule 1401 and 212  model: 



o Air Stripper modeling output was used to estimate the approximate mass loading 
o Continuous operation 24 hours each day, 365 days per year. 
o The system would include Toxic Best Available Control Technology (TBACT), 



and per Rule 1401, the minimum individual cancer risk (MICR) of ten in one 
million applies. 



o The vapor exhaust stack will be 25 feet high. 
o The nearest commercial receptor is greater than 200 feet away and the nearest 



residential receptor is greater than 890 feet away. 
 



6. ARSENIC TREATMENT 



If needed, Granular Ferric Hydroxide (GFH) will be included to treat arsenic present in a side 
stream flow.   



 Side stream design flow is approximately 16 gpm.   
 If needed, the arsenic treatment system will have a change-out frequency of 



approximately one vessel per month.  
 GFH has been used successfully at the site during previous groundwater pump testing. 



 



 
 



* * * *  
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A-1 



AIR STRIPPER 



  











Note:  The lb/hr mass loading under air results is per air stripper.  Because there are two air strippers in 
parallel, the mass loading is doubled when input to the Tier 2 Screening Risk Assessment calculations.
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AQMD EMISSIONS 
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Figure 3C 
Tier 2 - Maximum Individual Cancer Risk (MICR) Equation 



Tier 3 or 4: 
more detailed 



analysis 



No
No additional 



permit 
requirements 



MICR = CP x Qtons x X/Q x AFann x MET x DBR x EVF x 10-6 x MP 



CP = Cancer Potency [(mg/kg-day)-1] 
Qtons = Maximum Emission Rate [tons/yr] 
X/Q  = Dispersion Factor [( g/m3) / (tons/yr)] 
AFann = Annual Concentration Adjustment Factor (unitless) 
MET = Meteorological Correction Factor (unitless) 
DBR = Daily Breathing Rate [liter/kg body weight-day] 
EVF = Exposure Value Factor (unitless) 
10-6 = Conversion Factor (Micrograms to Milligrams, Liters to Cubic Meter) 
MP = Multipathway Factor 



T-BACT



MICR 
above 10 in 
one million 



MICR 
above 1 in 
one million



NoYes



No



Yes Yes



Calculate 
cancer 
burden 



If MICR 



above 1 in one million 











TIER 1 / TIER 2 SCREENING RISK ASSESSMENT DATA INPUT



Application deemed complete date:



A/N:
Fac:



Stack Data Units
Hour/Day 24 hr/day
Day/Week 7 day/wk
Week/Year 52 wk/yr
Emission Units lb/hr



0
Control Efficiency fraction range 0-1
Does source have TBACT? YES
Point or Volume Source ? P P or V
Stack Height or Building Height 25 feet



Area (For Volume Source Only) ft2



Distance-Residential 250 meters
Distance-Commercial 60 meters
Meteorological Station



Source Type:
Screening Mode (NO = Tier 1 or Tier 2; YES = Tier 3) NO



Emission Units lb/hr
Source output capacity n/a n/a



R1 - 
Uncontrolled



Efficiency
Factor



R2 - 
Controlled



Cmpound
Code



Compound lb/hr Molecular Weight lbs/hr
Fraction range 0-



1
lbs/hr



D4 Dichlorobenzene, p- (or 1,4-dichlorobenzene) 4.54E-03 147.01 0.00454 0.99000 0.0000454
B1 Benzene (including benzene from gasoline) 6.51E-02 78.11 0.06508 0.99000 0.0006508
C3 Carbon tetrachloride (Tetrachloromethane) 4.00E-04 153.24 0.0004 0.99000 0.000004
C7 Chlorobenzene 3.64E+00 112.56 3.63966 0.99990 0.000363966



C14 Chloroform(trichloromethane) 1.35E-01 119.38 0.13532 0.90000 0.013532
M13 Methylene chloride(Dichloromethane) 6.40E-03 84.94 0.0064 0.00000 0.0064
T8 Trichloroethylene 9.96E-03 130.4 0.00996 0.99000 9.96E-05
P2 Perchloroethylene (or tetrachloroethylene) 4.40E-02 165.83 0.04402 0.99000 0.0004402
E8 Ethylene dichloride (or 1,2-dichloroethane) 3.36E-03 98.96 0.00336 0.00000 0.00336



0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0



USER DEFINED CHEMICALS AND EMISSIONS



12/07/11



FOR USER-DEFINED CHEMICALS AND EMISSIONS, FILL IN THE TABLE BELOW



O - Other



Long Beach



Emissions Page 1 of 1 2/27/2012



Key Site Assumptions:
- Continuous treatment plant operation (24 hr/d, 365 d/yr)
- Includes Toxic Best Available Technology (i.e., VGAC)
- Stack height is 25 feet
- Commercial receptors at ~65 m (see Fig A-2)
- Residential receptors at ~272 m (see Fig A-2)



Distances were conservatively
chosen (see Fig A-2).



Mass loading rates are the calculated effluent
from the QED 6-tray air stripper model (see A-1)
and are based on flow-weighted average initial
influent VOC concentrations. Because there are
two air strippers in parallel, the lb/hr mass
loading from the QED air stripper model is
doubled.



Efficiency factors were chosen based on
professional judgment. Conservatively assumed
0% efficiency for removal of poorly sorbing
constituents (e.g., 1,2-dichloroethane and
dichloromethane) and a lower removal efficiency
for chloroform (90%) than other VOCs (99%).











TIER 2 SCREENING RISK ASSESSMENT REPORT



A/N: 12/07/11
Fac:



2. Tier 2 Data
MET Factor 1.00



4 hr 0.89
6 or 7 hrs 0.73



Dispersion Factors tables
3 For Chronic X/Q
6 For Acute X/Q



Dilution Factors (ug/m3)/(tons/yr)
Receptor X/Q X/Qmax
Residential 1.445 83.35
Commercial 9.404 491.26



Adjustment and Intake Factors
AFann DBR EVF



Residential 1 302 0.96
Worker 1 149 0.38



Application deemed complete date:
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Note: These factors are the
same for each compound











3. Rule 1401 Compound Data



Compound
R1 - 



uncontrolled
(lbs/hr)



R2 - 
controlled



(lbs/hr)
CP



MP
MICR Resident



MP MICR 
Worker



MP
Chronic
Resident



MP Chronic 
Worker



REL
Chronic



REL
Acute



4.54E-03 4.54E-05 4.00E-02 1.0000 1.0000 1.0000 1.0000 800
6.51E-02 6.51E-04 1.00E-01 1 1 1 1 60 1300
4.00E-04 4.00E-06 1.50E-01 1 1 1 1.0000 40 1900



3.64E+00 3.64E-04 1 1 1 1 1000



1.35E-01 1.35E-02 1.90E-02 1.0000 1.0000 1 1 300 150



6.40E-03 6.40E-03 3.50E-03 1.0000 1.0000 1 1 400 14000
9.96E-03 9.96E-05 7.00E-03 1 1 1 1 600
4.40E-02 4.40E-04 2.10E-02 1 1 1 1 35 20000



3.36E-03 3.36E-03 7.20E-02 1.0000 1.0000 1 1 400



Dichlorobenzene, p- (or 1,4-dichlorobenzene)
Benzene (including benzene from gasoline)



Ethylene dichloride (or 1,2-dichloroethane)



Chloroform(trichloromethane)



Carbon tetrachloride (Tetrachloromethane)
Chlorobenzene



Trichloroethylene
Methylene chloride(Dichloromethane)



Perchloroethylene (or tetrachloroethylene)
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CP, R2, and MP values are used
to calculate MICR in Table 5a.
Note that the MP values are the
same for each compound so only
CP and R2 drive the differences
in MICR.



Methylene chloride has second
lowest CP value.



CP = Cancer Potency
MICR = Maximum Individual



Cancer Risk
MP = Multipathway Factor
REL = Reference Exposure Level
R(1 and 2) = Mass Loading Rate



Of the compounds evaluated,
benzene and carbon tetrachloride
have highest CP values.



Chlorobenzene is not
carcinogenic and does not
contribute to the cumulative
cancer risk.











4. Emission Calculations uncontrolled controlled



Compound R1 (lb/hr) R2 (lb/hr) R2 (lb/yr) R2 (ton/yr)
4.54E-03 4.54E-05 0.3966144 0.000198307
6.51E-02 6.51E-04 5.6853888 0.002842694
4.00E-04 4.00E-06 0.034944 0.000017472
3.64E+00 3.64E-04 3.17960698 0.001589803
1.35E-01 1.35E-02 118.215552 0.059107776
6.40E-03 6.40E-03 55.9104 0.0279552
9.96E-03 9.96E-05 0.8701056 0.000435053
4.40E-02 4.40E-04 3.8455872 0.001922794
3.36E-03 3.36E-03 29.35296 0.01467648



Total 3.91E+00 2.49E-02 2.17E+02 1.09E-01



Chlorobenzene



Ethylene dichloride (or 1,2-dichloroethane)
Perchloroethylene (or tetrachloroethylene)
Trichloroethylene



Carbon tetrachloride (Tetrachloromethane)



Methylene chloride(Dichloromethane)



Benzene (including benzene from gasoline)
Dichlorobenzene, p- (or 1,4-dichlorobenzene)



Chloroform(trichloromethane)



Tier 2 Report Page 3 of  9 2/27/2012











A/N: 12/07/11



TIER 2 RESULTS



5a. MICR
MICR = CP (mg/(kg-day))^-1 * Q (ton/yr) * (X/Q) * AFann * MET * DBR * EVF * 1E-6* MP



Compound Residential Commercial
3.32E-09 4.22E-09
1.19E-07 1.51E-07
1.10E-09 1.40E-09



4.70E-07 5.98E-07
4.10E-08 5.21E-08
1.28E-09 1.62E-09
1.69E-08 2.15E-08
4.43E-07 5.63E-07



Total 1.10E-06 1.39E-06
PASS PASS



Dichlorobenzene, p- (or 1,4-dichlorobenzene)



Chloroform(trichloromethane)



Benzene (including benzene from gasoline)
Carbon tetrachloride (Tetrachloromethane)



Ethylene dichloride (or 1,2-dichloroethane)



X/Q for one-in-a-million:



Trichloroethylene
Methylene chloride(Dichloromethane)



Area (km2):
Distance (meter)



5b. Cancer Burden



Cancer Burden:



Application deemed complete date:



Perchloroethylene (or tetrachloroethylene)



YES



6.75
83.27



2.18E-02
152



2.12E-04
Population:



Chlorobenzene
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These factors are the same for each compound
as pointed out in Tables 2 and 3. Therefore CP
(cancer potential) and Q (mass loading; R2
elsewhere) drive the differences in MICR
between each compound.



Benzene, chloroform, and 1,2-DCA comprise
94% of the cumulative MICR and have the
greatest impact on emission levels. The
cumulative MICR would still pass the emission
evaluation following individual increases of:
 - Benzene = 58 fold increase, or
 - Chloroform = 15 fold increase, or
 - 1,2-DCA = 16 fold increase.



Chlorobenzene is not carcinogenic and does
not contribute to MICR.



11% to 14% of the SCAQMD allowable risk
limit (1.0E-05). A 7 fold increase in the total
VOC emissions would still pass the cumulative
MICR evaluation.











6. Hazard Index
HIA = [Q(lb/hr) * (X/Q)max] * AF / Acute REL
HIC = [Q(ton/yr) * (X/Q) * MET * MP] / Chronic REL



Acute Chronic
Acute



Pass/Fail
Chronic
Pass/Fail



Alimentary system (liver) - AL 7.55E-07 2.74E-03 Pass Pass
Bones and teeth - BN Pass Pass
Cardiovascular system - CV 6.57E-04 Pass Pass
Developmental - DEV 3.25E-02 2.30E-03 Pass Pass
Endocrine system - END Pass Pass
Eye 1.08E-05 6.82E-06 Pass Pass
Hematopoietic system - HEM 1.80E-04 4.46E-04 Pass Pass
Immune system - IMM 1.80E-04 6.82E-06 Pass Pass
Kidney - KID 2.39E-03 Pass Pass
Nervous system - NS 3.26E-02 1.11E-03 Pass Pass
Reproductive system - REP 3.25E-02 1.50E-05 Pass Pass
Respiratory system - RES 1.08E-05 9.15E-06 Pass Pass
Skin Pass Pass



Target Organs
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A/N: Application deemed complete date:



6a. Hazard Index Acute HIA = [Q(lb/hr) * (X/Q)max] *AF/ Acute REL
HIA - Residential



Compound AL CV DEV EYE HEM IMM NS REP RESP SKIN
Dichlorobenzene, p- (or 1,4-dichlorobenzene)
Benzene (including benzene from gasoline) 3.05E-05 3.05E-05 3.05E-05 3.05E-05
Carbon tetrachloride (Tetrachloromethane) 1.28E-07 1.28E-07 1.28E-07 1.28E-07
Chlorobenzene
Chloroform(trichloromethane) 5.49E-03 5.49E-03 5.49E-03
Methylene chloride(Dichloromethane) 3.81E-05
Trichloroethylene
Perchloroethylene (or tetrachloroethylene) 1.83E-06 1.83E-06 1.83E-06
Ethylene dichloride (or 1,2-dichloroethane)



Total 1.28E-07 5.52E-03 1.83E-06 3.05E-05 3.05E-05 5.53E-03 5.52E-03 1.83E-06



12/07/11
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HIA - Commercial
Compound AL CV DEV EYE HEM IMM NS REP RESP SKIN



Dichlorobenzene, p- (or 1,4-dichlorobenzene)
Benzene (including benzene from gasoline) 1.80E-04 1.80E-04 1.80E-04 1.80E-04
Carbon tetrachloride (Tetrachloromethane) 7.55E-07 7.55E-07 7.55E-07 7.55E-07
Chlorobenzene
Chloroform(trichloromethane) 3.24E-02 3.24E-02 3.24E-02
Methylene chloride(Dichloromethane) 2.25E-04
Trichloroethylene
Perchloroethylene (or tetrachloroethylene) 1.08E-05 1.08E-05 1.08E-05
Ethylene dichloride (or 1,2-dichloroethane)



Total 7.55E-07 3.25E-02 1.08E-05 1.80E-04 1.80E-04 3.26E-02 3.25E-02 1.08E-05
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6b. Hazard Index Chronic HIC = [Q(ton/yr) * (X/Q) * MET * MP] / Chronic REL



HIC - Residential
Compound AL BN CV DEV END EYE HEM IMM KID NS REP RESP SKIN
Dichlorobenzene, p- (or 1,4-dichlorobenzene) 3.58E-07 3.58E-07 3.58E-07 3.58E-07
Benzene (including benzene from gasoline) 6.85E-05 6.85E-05 6.85E-05
Carbon tetrachloride (Tetrachloromethane) 6.31E-07 6.31E-07 6.31E-07
Chlorobenzene 2.30E-06 2.30E-06 2.30E-06
Chloroform(trichloromethane) 2.85E-04 2.85E-04 2.85E-04
Methylene chloride(Dichloromethane) 1.01E-04 1.01E-04
Trichloroethylene 1.05E-06 1.05E-06 1.05E-06
Perchloroethylene (or tetrachloroethylene) 7.94E-05 7.94E-05
Ethylene dichloride (or 1,2-dichloroethane) 5.30E-05



Total 4.20E-04 1.01E-04 3.54E-04 1.05E-06 6.85E-05 1.05E-06 3.67E-04 1.70E-04 2.30E-06 1.41E-06
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A/N: Application deemed complete date:
6b. Hazard Index Chronic (cont.)



HIC - Commercial
Compound AL BN CV DEV END EYE HEM IMM KID NS REP RESP SKIN
Dichlorobenzene, p- (or 1,4-dichlorobenzene) 2.33E-06 2.33E-06 2.33E-06 2.33E-06
Benzene (including benzene from gasoline) 4.46E-04 4.46E-04 4.46E-04
Carbon tetrachloride (Tetrachloromethane) 4.11E-06 4.11E-06 4.11E-06
Chlorobenzene 1.50E-05 1.50E-05 1.50E-05
Chloroform(trichloromethane) 1.85E-03 1.85E-03 1.85E-03
Methylene chloride(Dichloromethane) 6.57E-04 6.57E-04
Trichloroethylene 6.82E-06 6.82E-06 6.82E-06
Perchloroethylene (or tetrachloroethylene) 5.17E-04 5.17E-04
Ethylene dichloride (or 1,2-dichloroethane) 3.45E-04



Total 2.74E-03 6.57E-04 2.30E-03 6.82E-06 4.46E-04 6.82E-06 2.39E-03 1.11E-03 1.50E-05 9.15E-06



12/07/11
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A-3 



LIQUID PHASE GAC 



  











Table 1
LGAC System Carbon Consumption (Two 20,000-lb Vessels in Series) 
Normal Operating Conditions



Parameters



System Max Flow (gpm) 805



Vessel Diameter (ft) 12
Bed Flux (gpm/ft2) 7.1
Coconut Shell Based Carbon



Constituent
LGAC Influent 



Concentration(1)



Estimated 



Carbon Usage(2)



RSSCT 
Correlation 



Factor(3)



LGAC 
Consumption



LGAC 
Consumption



Units g/L #GAC/kgal Unitless #GAC/kgal #GAC/day



Chlorobenzene 5.4 0.003 0.489 0.006 7
Total BHC Isomers 1 0.019 0.489 0.04 44



Totals 0.04 50



Notes
(1) Chlorobenzene concentration based on predicted effluent from air stripper, which will still affect carbon usage while being below the discharge limit;  
BHC is assumed to be untreated by advanced oxidation and air stripping.
(2) Values for VOCs based on Liquid Phase Isotherm Report - Siemens, 27 February 2012.  Values for BHC compounds based on modeling results.



(3) RSSCT correlation factor based on three-vessel arrangement for the LGAC Bench-Scale Testing and Cost Projection (AECOM, 11 November 
2008) focused on chlorobenzene.  This correlation factor was chosen for the planned 2-vessel arrangement because advanced oxidation will decrease 
pCBSA concentrations and associated interference thereby increasing the efficiency of carbon.  In addition, it is more conservative than the 0.57 
typically used by Siemens (Note: 1/1.75 = 0.57) so it was used for each constituent (i.e., not just chlorobenzene).



Description: This scenario contains calculations for normal operating conditions under max flowrate at start-up, which assumes that the advanced 
oxidation system will treat the pCBSA to a concentration below 25,000 g/L and the air strippers remove VOCs to below the ISGSs.  Predictive 
modeling software was used to estimate LGAC consumption rates, and the modeling results are adjusted by a correlation factor that was determined 
during rapid small-scale column testing (RSSCT) performed with site groundwater.  The correlation factor adjusts for non-ideal conditions, primarily 
due to the presence of pCBSA.  These calculations demonstrate that the predicted LGAC consumption rates will be manageable under normal 
conditions.
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Liquid Isotherm report created on 02/27/12 at 07:27.



LIQUID PHASE ISOTHERM DESIGN PARAMETERS
Water Flow Rate gpm 805.00000



 LIQUID PHASE DESIGN
Component Name Concentration



#GAC/1000
gallons of water



BENZENE,CHLORO- 5.4000 ppbw 0.0048



The above carbon usage estimates are based on both experimental data as well as predictive models.  Actual carbon
usage rates observed at various stages of breakthrough depend on many factors, and may therefore differ from the above



estimates.  Please contact Westates Carbon Products for further assisitance.



Total Carbon Usage Estimated at Breakthrough
5.5950 #GAC/day
0.0048 #GAC/1000 gallons of water











Liquid Isotherm report created on 02/27/12 at 07:27.



LIQUID PHASE ISOTHERM DESIGN PARAMETERS
Water Flow Rate gpm 805.00000



 LIQUID PHASE DESIGN
Component Name Concentration Q [Wt %]



#GAC/1000
gallons of water Suitability



BENZENE,CHLORO- 5.4000 ppbw 1.6323 0.0028 Conc. Too Low



The above carbon usage estimates are based on both experimental data as well as predictive models.  Actual carbon
usage rates observed at various stages of breakthrough depend on many factors, and may therefore differ from the above



estimates.  Please contact Westates Carbon Products for further assisitance.



Total Carbon Usage Estimated at Breakthrough
5.5950 #GAC/day
0.0048 #GAC/1000 gallons of water



(Both totals have been multiplied
by a factor of 1.75)











Table 2
LGAC System Carbon Consumption (Two 20,000-lb Vessels in Series) 
Air Stripper Failure



Parameters



System Max Flow (gpm) 805
Vessel Diameter (ft) 12
Bed Flux (gpm/ft2) 7.1
Coconut Shell Based Carbon



Constituent
LGAC Influent 



Concentration(1)



Estimated
Carbon



Usage(2)



RSSCT
Correlation



Factor(3)



LGAC
Consumption



LGAC
Consumption



Units g/L #GAC/kgal Unitless #GAC/kgal #GAC/day



Chlorobenzene 9,035 0.395 0.489 0.81 937
Chloroform 336 0.545 0.489 1.11 1291



Benzene 162 0.071 0.489 0.14 168
Tetrachloroethene 109 0.020 0.489 0.041 48
Trichloroethylene 25 0.022 0.489 0.045 52



Methylene Chloride 16 2.308 0.489 4.72 5471
1,4 - Dichlorobenzene 11 0.004 0.489 0.007 8
1,2 - Dichloroethane 9 0.175 0.489 0.36 415
Carbon Tetrachloride 1 0.021 0.489 0.043 50
Total BHC Isomers 1 0.019 0.489 0.038 44



Totals 7.3 8483



Notes
(1) Alkenes and aromatics assumed to be decreased by 35% via advanced oxidation.  BHC assumed to be untreated by advanced oxidation and air stripping.
(2) Values for VOCs based on Liquid Phase Isotherm Design Parameters - Siemens Proposal dated 16 June 2011.  Values for BHC compounds based on modeling results.



(3) RSSCT correlation factor based on three-vessel arrangement for the LGAC Bench-Scale Testing and Cost Projection (AECOM, 11 November
2008) focused on chlorobenzene.  This correlation factor was chosen for the planned 2-vessel arrangement because advanced oxidation will decrease 
pCBSA concentrations and associated interference thereby increasing the efficiency of carbon.  In addition, it is more conservative than the 0.57 
typically used by Siemens (Note: 1/1.75 = 0.57) so it was used for each constituent (i.e., not just chlorobenzene).



Description: This scenario contains calculations for a conservative worst-case where of air stripper failure at max flowrate at start-up, which assumes 
that the advanced oxidation system will treat the pCBSA to a concentration below 25,000 g/L and decrease most VOCs by 35%.  Predictive modeling 
software was used to estimate LGAC consumption rates, and the modeling results are adjusted by a correlation factor that was determined during rapid 
small-scale column testing (RSSCT) performed with site groundwater.  The correlation factor adjusts for non-ideal conditions, primarily due to the 
presence of pCBSA.  These calculations demonstrate that 40,000 pounds of LGAC (2x20,000 pound vessels in series) would prevent exceedances in 
the discharge if an air stripper failure occurs.
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LIQUID PHASE ISOTHERM DESIGN PARAMETERS
Water Flow Rate gpm 805.00000



 LIQUID PHASE DESIGN
Component Name Concentration



#GAC/1000
gallons of water



BENZENE,CHLORO- 9035.0000 ppbw 0.6919
CHLOROFORM 336.0000 ppbw 0.9529
BENZENE 161.5000 ppbw 0.1239
TETRACHLOROETHENE 109.2000 ppbw 0.0352
TRICHLOROETHYLENE 24.7000 ppbw 0.0381
METHYLENE CHLORIDE 16.0000 ppbw 4.0385
BENZENE,1,4-DICHLORO- 11.3000 ppbw 0.0062
ETHANE,1,2-DICHLORO- 8.7000 ppbw 0.3064
CARBON TETRACHLORIDE 1.0000 ppbw 0.0367



The above carbon usage estimates are based on both experimental data as well as predictive models.  Actual carbon
usage rates observed at various stages of breakthrough depend on many factors, and may therefore differ from the



above estimates.  Please contact Westates Carbon Products for further assisitance.



Total Carbon Usage Estimated at Breakthrough
7221.6813 #GAC/day



6.2299 #GAC/1000 gallons of water











LIQUID PHASE ISOTHERM DESIGN PARAMETERS
Water Flow Rate gpm 805.00000



 LIQUID PHASE DESIGN
Component Name Concentration Q [Wt %]



#GAC/1000
gallons of water Suitability



BENZENE,CHLORO- 9035.0000 ppbw 19.0505 0.3954 In Range
CHLOROFORM 336.0000 ppbw 0.5144 0.5445 In Range
BENZENE 161.5000 ppbw 1.9024 0.0708 In Range
TETRACHLOROETHENE 109.2000 ppbw 4.5208 0.0201 In Range
TRICHLOROETHYLENE 24.7000 ppbw 0.9452 0.0218 In Range
METHYLENE CHLORIDE 16.0000 ppbw 0.0058 2.3077 In Range
BENZENE,1,4-DICHLORO- 11.3000 ppbw 2.6669 0.0035 In Range
ETHANE,1,2-DICHLORO- 8.7000 ppbw 0.0414 0.1751 In Range
CARBON TETRACHLORIDE 1.0000 ppbw 0.0397 0.0210 Conc. Too Low



The above carbon usage estimates are based on both experimental data as well as predictive models.  Actual carbon
usage rates observed at various stages of breakthrough depend on many factors, and may therefore differ from the



above estimates.  Please contact Westates Carbon Products for further assisitance.



Total Carbon Usage Estimated at Breakthrough
7221.6813 #GAC/day



6.2299 #GAC/1000 gallons of water



(Both totals have been multiplied
by a factor of 1.75)
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Vapor Isotherm report created on 02/27/12 at 09:39.



VAPOR PHASE ISOTHERM DESIGN PARAMETERS
System Temperature °F  72.00000
Air Flow Rate SCFM5200.00000
System Pressure psi  14.70000
Relative Humidity %60.0000



 VAPOR PHASE DESIGN
Component Name Concentration



#GAC/day at
Breakthrough



ETHANE,1,2-DICHLORO- 0.0423 ppmv 30.3088
BENZENE,1,2-DICHLORO- 0.0385 ppmv 1.1261
BENZENE 1.0367 ppmv 84.1821
CARBON TETRACHLORIDE 0.0033 ppmv 4.3730
BENZENE,CHLORO- 40.2367 ppmv 515.1025
CHLOROFORM 1.4105 ppmv 290.7506
METHYLENE CHLORIDE 0.0939 ppmv 1122.4892
TETRACHLOROETHENE 0.3303 ppmv 16.9431
TRICHLOROETHYLENE 0.0943 ppmv 21.0405



* indicates that Relative Humidity was calculated
~ indicates that Relative Humidity was approximated



The above carbon usage estimates are based on both experimental data as well as predictive models.  Actual carbon
usage rates observed at various stages of breakthrough depend on many factors, and may therefore differ from the above



estimates.  Please contact Westates Carbon Products for further assisitance.



Total Carbon Usage Estimated at Breakthrough
2086.3159 #GAC/day



Note: Siemens substituted 1,2-Dichlorobenzene (1,2-DCB) for
1,4-Dichlorobenzene (1,4-DCB) because 1,4-DCB was not in
their isocalc program. Siemens expects there to be very little
difference in carbon consumption between the two due to their
similar boiling point (~4 degrees difference).



1



1











Vapor Isotherm report created on 02/27/12 at 09:39.



VAPOR PHASE ISOTHERM DESIGN PARAMETERS
System Temperature °F  72.00000
Air Flow Rate SCFM5200.00000
System Pressure psi  14.70000
Relative Humidity %60.0000



 VAPOR PHASE DESIGN
Component Name Concentration Q [Wt %]



#GAC/day at
Saturation



ETHANE,1,2-DICHLORO- 0.0423 ppmv 0.4658 17.3193
BENZENE,1,2-DICHLORO- 0.0385 ppmv 16.9509 0.6435
BENZENE 1.0367 ppmv 3.2444 48.1040
CARBON TETRACHLORIDE 0.0033 ppmv 0.3915 2.4989
BENZENE,CHLORO- 40.2367 ppmv 41.3661 294.3443
CHLOROFORM 1.4105 ppmv 1.9533 166.1432
METHYLENE CHLORIDE 0.0939 ppmv 0.0240 641.4224
TETRACHLOROETHENE 0.3303 ppmv 10.9035 9.6818
TRICHLOROETHYLENE 0.0943 ppmv 1.9861 12.0231



* indicates that Relative Humidity was calculated
~ indicates that Relative Humidity was approximated



The above carbon usage estimates are based on both experimental data as well as predictive models.  Actual carbon
usage rates observed at various stages of breakthrough depend on many factors, and may therefore differ from the above



estimates.  Please contact Westates Carbon Products for further assisitance.



Total Carbon Usage Estimated at Breakthrough
2086.3159 #GAC/day



(Total has been multiplied by a
factor of 1.75)
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1.0 BACKGROUND INFORMATION 



1.1 HiPOx Technology 



The HiPOx process developed by Applied Process Technology, Inc. (Applied) is an ozone-based plug flow reactor technology that can
be used as either an advanced oxidation reactor or a highly efficient ozone dissolution/contacting system.  In the advanced oxidation
mode, HiPOx maximizes the production of hydroxyl radicals (the most powerful oxidant available for water treatment) with highly
efficient injection and mixing of ozone and hydrogen peroxide while minimizing bromate formation.  In the ozone only mode, HiPOx
maximizes the benefits of ozone with high mass transfer efficiency to ensure ozone is not wasted and reacts completely with the water.
HiPOx can be operated in either advanced oxidation or ozone only modes as needed. 



HiPOx has many water treatment applications.  HiPOx has proven to be a very effective process for destroying organic 
micropollutants for groundwater remediation, drinking water wellhead treatment, and industrial wastewater treatment.  It is well-
known that ozone is very beneficial for taste and odor, color, enhanced clarification, disinfection byproduct precursor removal, and 
disinfection for drinking water surface water treatment.  Ozone is also an emerging technology for wastewater treatment and water
reuse with respect to micropollutants, endocrine disrupting compounds (EDCs), and personal and pharmaceutical care products.
HiPOx has received conditional acceptance for disinfection of tertiary filtered wastewater for unrestricted water reuse under the
requirements of Title 22 in the state of California. 



HiPOx may also be integrated with other treatment technologies such as air stripping, metals removal, filtration, activated carbon, UV, 
and chlorine to provide a multiple treatment barrier and low cost water treatment solution. 



1.2 Project Specific Information 



The following is background information regarding this project: 



The proposed treatment system includes solid filtration (bag filters), arsenic removal, HiPOx system, and carbon beds prior to 
reinjection; 



The treatment objectives for the HiPOx system are to reduce pCBSA from 40,000 ug/l to less than 25,000 ug/l while 
maintaining bromate formation below 10 ug/l (Federal MCL). 



Previous site testing with HiPOx projected that an ozone dose of approximately 22 mg/l was needed to reduce pCBSA from 
40,000 ug/l to less than 25,000 ug/l.



Bromate control has not been previously evaluated. 



1.3 Objective of Evaluation 



The primary goals of this evaluation were to determine the following information: 



Feasibility of bromate control for the sample water matrix; 



Dose-response curve for pCBSA destruction and bromate formation as a function of hydrogen peroxide:ozone mole ratio and 
number of injection points; 



Dose-response curve for pCBSA destruction and bromate formation as a function of ozone dose; 



Projected full-scale conditions for satisfying the treatment objectives. 



1.4 Process Water Information  



Untreated water collected from the Site was collected by Hargis/Geosyntec, blended by Test America, and shipped to Applied’s 
Pleasant Hill facility on the morning of August 7, 2009.  The bench test was conducted on August 7, 2009. 
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2.0 TEST EQUIPMENT AND PROCEDURES 



2.1 Test Equipment Description



The HiPOx lab-test reactor arrangement is shown in Figure 1. 



Applied’s semi-continuous bench-scale test unit includes an ozone generator, ozone analyzer, ozone injector, static mixer, tubular 
reactor, recirculation pump, gas-liquid separator and thermo-catalytic ozone destruct unit. Reactor and piping materials of construction
are Schedule-40 clear PVC. Oxygen or ozone tubing/piping is 316L stainless steel or PFA (Teflon™1). The ozone generator is an 
ASTeX Model 8200. The ozone analyzer is an INUSA Model H1-X. The ozone destruct unit is an INUSA part number 810-0062-01. 
The mixer is a ½”, four-element, Kenics KMA static mixer insert. 



2.2 Test Procedures 



Experimental and equipment settings are calculated and listed in the attached table of Lab-Test Conditions (ATTACHMENT 1).



Pre-Test Preparation: Prior to conducting the test, the ozone destruct unit is turned on and preheated for ten (10) minutes. The flow 
of oxygen through the ozone generator is adjusted using the oxygen rotameter and the generator pressure is adjusted using the 
backpressure regulator. The ozone analyzer is zeroed using pure oxygen prior to turning on the ozone generator.  The lab-test unit 
(hereinafter referred to as “reactor”) is charged with 1.8 liters of distilled water prior to the first run. The ozone generator and the 
reactor are then operated at maximum dosing conditions for 15-20 minutes to both clean the reactor and to set/adjust equipment 
parameters. Following completion of the pre-test operation, the reactor is drained and rinsed with an additional 2.0 liters of distilled
water.



The selected test ozone doses were 16.5, 22, 27.5 mg/l as shown in ATTACHMENT 1.  Hydrogen peroxide: ozone mole ratios (MR) 
of 0.7, 1.7, and 3.1 were used.



Sample Preparation: The water was spiked with bromide with the intention of attaining concentrations of 500 and 550 ug/l.  For each 
run, a graduated cylinder is filled to 1.8 liters with untreated sample. The entire contents of the graduated cylinder are charged to the 
reactor.  Hydrogen peroxide is added to the contents of the reactor before ozone injection.  



Test Operation: For each run, the pump is started, and air is purged from the reactor as the water is re-circulated and mixed for a 
brief period. The water rotameter is set to 3 gallons/minute. With the ozone generator venting to the ozone destruct unit, the generator
power dial is set to achieve the ozone concentration listed in the Lab-Test Conditions table as measured by the ozone analyzer. When 
the ozone concentration has stabilized, the generator output is directed to the reactor. After the appropriate amount of ozone (dose) has 
been added to the reactor, the generator output is re-directed to the ozone destruct and samples were collected for dissolved ozone
residual and/or hydrogen peroxide residual and the reactor subsequently drained. 



Sample Collection: A sample of water was collected at Applied’s testing facility upon receipt and prior to treatment.  pH, Alkalinity, 
Turbidity, and Temperature were measured and recorded for the untreated water.  Samples of the untreated water were collected for
COD, TOC, General Minerals, pCBSA, chlorobenzene, VOCs, bromide, and bromate.  After each test run, samples were immediately 
measured and recorded by Applied for dissolved ozone residual, dissolved hydrogen peroxide residual, pH, Alkalinity, Turbidity, and 
Temperature.  After each test run, samples were collected for pCBSA, chlorobenzene, VOCs, bromide, and bromate. The samples 
were packaged properly in coolers preserved with blue ice and including chain-of-custody forms.  Coolers were shipped to analytical
laboratories designated by the customer. 



Analyses: All analyses (except for bromide and bromate) were performed by Test America located at 17461 Derian Avenue, Suite 
100, Irvine, CA 92614.  Bromide and bromate analyses were performed by MWH Labs located at 750 Royal Oak Drive, Suite 100, 
Monrovia, CA 91016.  Analytical results for both treated and untreated samples were provided to Applied. 



Applied’s laboratory measurements were performed with the following equipment:  The turbidity meter used was an Orbeco-Hellige 
Model 965-10 Serial # 2222.  The pH was measured with an Oakton Model Ph Tester 3+.   Alkalinity was measured using a Hach 
Model 5-EP test kit.  Ozone residual was measured using a Hach Model Ozone AccuVac test kit.  Hydrogen Peroxide residual was 
measured using a Hach Model HYP-1 test kit. 



1 Trademark of the Dupont Company. 



Figure 1: HiPOx Lab-Test Reactor 
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3.0 RESULTS 



Analytical results of the test are summarized in ATTACHMENT 2.  Dose response figures for 1,4-Dioxane removal are presented in 
ATTACHMENT 3.  All supporting third party analytical data reporting is provided in ATTACHMENT 4.



4.0 DISCUSSION 



4.1 Raw Water Quality 



A summary of the analytical results for the untreated water are presented in ATTACHMENT 2.  The historical site average 
concentration, the projected blended sample influent concentration, and the actual sample concentration are shown in the table below:



Analyte Unit Historical Site Average1 Projected Blended Sample Influent2 Actual Sample Influent3



pH 7.7 NS 7.1
Alkalinity mg/l as CaCO3 270 245 260
Hardness mg/l as CaCO3 495 NS 420



COD mg/l 92.8 77 67
TOC mg/l 21.9 24 20
TDS mg/l 909 880 850



Bromide ug/l 431 468 430/490
pCBSA ug/l 39628 49667 50000



Chlorobenzene ug/l 13900 12300 3100



Notes:
1.  Information supplied by Hargis:  TGRS Influent Concentrations as of 7/16/09 (flow weighted influent concentrations)
2.  Information supplied by Hargis:  Projected blend from 50/50 mix of diluted BF-OW-03 and undiluted BF-11
3.  Water collected by Applied and samped prior to HiPOx bench testing.



The COD and chlorobenzene concentration were slightly lower than anticipated for the blended sample, and lower than the historical
site average concentration.  The pCBSA concentration was higher than the historical site average concentration.  Bromide levels were 
similar to the historical site average concentration.  Note: the reported bromide values for the actual sample were taken after spiking.  
While the goal was to spike to values of 500 and 550 ug/l, the actual values were slightly lower.  This may be due to the projected
blended sample influent bromide concentration being lower than anticipated. 



4.2 Testing Results 



ATTACHMENT 2 summarizes the analytical results for all samples and test runs.    ATTACHMENT 3 displays a graphical 
depiction of bromate formation in the form of a dose-response figure.  ATTACHMENT 4 displays a graphical depiction of bromate 
formation and pCBSA destruction in the form of a dose-response figure. ATTACHMENT 5 includes the third-party laboratory 
reports for all analytical data.



HiPOx was effective at maintaining bromate formation below 10 ug/l for ALL test runs.  As shown in ATTACHMENT 3, bromate 
control improved with increasing MR, but the effect was subtle.  Also, increasing the number of ozone injectors from 10 to 20 also 
improved bromate control in a subtle manner.  When the bromide concentration increased from 430 ug/l to 490 ug/l, the bromate 
formation increased by approximately 20% but remained below the MCL. 



The projected ozone dose of 22 mg/l was effective at providing pCBSA effluent concentrations near or below the treatment target of 
25,000 ug/l for most test runs.  However, the influent level of 50,000 ug/l during the test was much higher than the anticipated full-
scale design conditions of 40,000 ug/l.  Therefore, HiPOx exceeded the projected removal efficiency of pCBSA at the ozone dose of
22 mg/l.   



4.3 HiPOx Dosing Projections for Full-Scale System 



A destruction model was generated within the limitations of the data to project ozone and hydrogen peroxide dosing levels to meet the 
treatment objectives for full-scale design.   



Analyte Bench-Scale Model Full-Scale Model
COD (mg/l) 67 92



pCBSA, influent (ug/l) 40000 40000
pCBSA, effluent (ug/l) 25000 25000
% pCBSA reduction 38% 38%



bromide, influent (ug/l) 430-490 430-490
bromate, effluent (ug/l) <10 <10



projected ozone dose (mg/l) 14.1 21.5
projected hydrogen peroxide:ozone mole ratio 0.7 0.7



projected hydrogen peroxide dose (mg/l) 7.0 10.7
number of injectors 10 10



Note:  Projected ozone dose for full-scale model corrected for higher COD.



4.4 Recommendations 



The lab testing results demonstrate that HiPOx operated in the AOP mode is successful at reducing pCBSA to the treatment target
while maintaining bromate concentrations below the MCL.  Based on modeled projections using interpolation to the influent design
criteria, corrections for the differences in COD levels, and allowances for a design factor, the full-scale HiPOx system should be 
designed to meet the performance objectives with a design ozone dose of 22 mg/l, a MR of 0.7, and 10 injector reactor configuration.
The full-scale HiPOx system should have the capability to use higher MRs (up to 1.4) for additional bromate control, if needed.
However, it is anticipated that this will not require any significant changes to equipment sizing. 



End of Report 
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5.0 ATTACHMENTS 



ATTACHMENT 1  Test Conditions 
ATTACHMENT 2  Results 
ATTACHMENT 3        Bromate Formation Figure 
ATTACHMENT 4  Ozone-Dose Response Figure 
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TANK VENTING PLAN 



 



 



 



 



 



 











HM0450/Tank Venting Plan.xls Page 1 of 1



Concentration Vapor Pressure1 Henry's Law Constant Molecular Weight



g/L) (mmHg) (atm-m3/mol) (g/mol)



Benzene 250 1.35E-02 5.54E-03 7.81E+01
Chlorobenzene 13,900 3.45E-01 3.69E-03 1.13E+02



1,2-Dichloroethane 9.0 6.75E-05 9.77E-04 9.90E+01
Tetrachloroethylene 170 1.43E-02 1.84E-02 1.66E+02
Trichloroethylene 38 2.27E-03 1.03E-02 1.31E+02



1,4-Dichlorobenzene 17 2.10E-04 2.39E-03 1.47E+02
Chloroform 340 7.95E-03 3.66E-03 1.19E+02



Carbon Tetrachloride 1.5 2.24E-04 3.03E-02 1.54E+02
1,2,4-Trimethyl Benzene 11 4.28E-04 6.14E-03 1.20E+02



Methylene Chloride 16 3.12E-04 2.18E-03 8.49E+01
alpha-BHC 0.42 1.16E-08 1.06E-05 2.91E+02



beta-BHC2 0.31 0.00E+00 - 2.91E+02
gamma-BHC 0.59 2.16E-08 1.40E-05 2.91E+02



pCBSA2
39,600 0.00E+00 - 2.15E+02



Total Vapor Pressure (mmHg)3
0.3842



Notes:
(1) Vapor pressure calculated using Henry's Law:



y = Hx



where,



y = vapor phase concentration (partial pressure in atmospheres converted to mmHg)



H = Henry's law constants for each species at 21.1 degrees Celsius (°C) from Users Guide for the Johnson and Ettinger (1991) Model (Revised) , USEPA, 2004
(2) Compounds are not volatile
(3) As shown, the total organic vapor pressure is less than 5 mm Hg and thereby complies with the exemptions contained in SCAQMD Rule 219



Conversions: Footnotes:



760 mmHg @ 0°C = 1 atm g/L = Micrograms per liter



1,000 liters/m3
mmHg = Millimeters mercury



1,000,000 g/g atm-m3/mol = Atmospheres meters cubed per mole



g/mol = Grams per mol



g/g = Micrograms per gram
USEPA = U.S. Environmental Protection Agency
pCBSA = para-Clorobenzene sulfonic acid



BHC = Benzene hexachloride



Chemical



Table A-6
T-700 Influent Storage Tank



South Coast Air Quality Management District (SCAQMD) Rule 219
Organic Vapor Pressure Calculation











  
 
 



HM0450/TGRS Revised Basis of Design.docx  4/2/2012 
 



 



 



 



 



 



APPENDIX B 
 



RESPONSE TO COMMENTS TABLE 
 



 











Summary of Response to Comments on Previous Comments
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



Comment 
No.



Location/Section Comment Response



1 51



Please review the applicable Laws and Regulations governing 



engineering in the State of California and comply with applicable 



sealing and signing requirements for plans and specifications.  The 



regulations are applicable to intermediate designs as well as final 



designs.



Per the Professional Engineers Act  of California, Section 6735. 
Preparation, signing, and sealing of civil engineering 
documents states in paragraph (a): All civil (including 
structural and geotechnical) engineering plans, calculations, 



specifications, and reports (hereinafter referred to as 



"documents") shall be prepared by, or under the responsible 



charge of, a licensed civil engineer and shall include his or her 
name and license number. Interim documents shall include a 



notation as to the intended purpose of the document, such as 



"preliminary," "not for construction," "for plan check only," or 



"for review only."  



Response: These plans are not final, therefore do not need to 
be stamped per the requirement.  The plans are labeled 



intermediate design, which satisfies the requirement stated 



above.  We will add the name and license number of the P.E. 



in responsible charge to the draft documents, and the final 



documents will be stamped and signed.



2 6, 7, 69, 72, 73, 78



Discussion of these electrical design items cannot be deferred to the 



Pre‐Final Design, as these are critical elements that should be 



addressed in the intermediate design.



Critical comment will be discussed in Final Design discussions 



with EPA.



Review Comments on Geosyntec Responses to Previous Comments from EPA/CH2M HILL



Page 1 of 27











Summary of Response to Comments on Previous Comments
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



Comment 
No.



Location/Section Comment Response



3 54



The removal of the signal line‐type from the Piping and 



Instrumentation Diagrams (P&IDs) seems to be an inappropriate 



response because the variable frequency drives (VFDs) are now shown 



on Drawing No. T‐101‐Control Schematic as being connected to the 



Local Area Network, which implies virtual inputs and outputs will be 



utilized along with some hardwired inputs and outputs to the 



programmable logic controller (PLC) and Operator HMI (human‐



machine interface). In addition, the line‐type in question was added to 



the P&IDs legend as "Software Link," but is not used where it is 



applicable on the P&IDs. Please coordinate information between 



drawings and utilize the defined line‐types where applicable.



Non‐Critical comment will be discussed in Final Design 



discussions with EPA.



4 56



There are still numerous symbols and abbreviations used on the 



P&IDs that are not defined in the legend. Please review the symbols 



and abbreviations used and define them in the legend.



Non‐Critical comment will be discussed in Final Design 



discussions with EPA.



5 59



The inclusion of the running status should be considered as a 



necessary component for operation and remote control of the 



submersible well pumps. The addition of a local indicating light 



showing the submersible well pump is in operation provides valuable 



information for system operation, maintenance, and troubleshooting 



for the operational staff.



Non‐Critical comment will be discussed in Final Design 



discussions with EPA.



6 66



The response indicates the comment was addressed without 



providing the resolution, and the text "Rain Water" still exists in the 



flow stream description. Please provide information as to what was 



corrected.



Non‐Critical comment will be discussed in Final Design 



discussions with EPA.



7 44



Please note that flanges allow disconnecting the components, but a 



coupling is typically needed to actually remove the components for 



piping larger than 6 inches in diameter. Please provide couplings as 



necessary.



Our feeling is with the spool pieces of pipe that are present 



between the individual components, that couplings are not 



needed for removal.



Non‐Critical comment will be discussed in Final Design 



discussions with EPA
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Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA
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Comment 
No.



Location/Section Comment Response



8 16



On the profile, please provide defined high point locations for air 



release valves and low points for draining pipe, if needed. Disposal of 



extracted water may be an issue that requires tanker truck 



containment. Please determine requirements for draining injection 



water pipelines. We recommend minimizing locations for blow‐offs, 



which are not at extractions well vaults, and providing an outlet for 



easy connection for those at vaults.



Profiles are being prepared to be inclusion into the pre‐final 



design due to access issues. It is agreed that high and low 



points should be minimized.



Critical comment will be discussed in Final Design discussions 



with EPA.



9 20



Schematically, it appears that the shaded area on the profile of 



Drawing W‐1 03 may be the approximate location of the 42‐inch 



casing described in the plan view. Casings are normally jacked from 



low elevation to high, so schematically the large pit may be at the 



south end and the smaller pit at the north end.



The jacking and receiving pits will be reversed on the plan and 



profile on Drawing W‐103.



Critical comment will be discussed in Final Design discussions 



with EPA.



10 22



Please address this comment for all locations with horizontal 



deflections (Le., for consideration of whether to allow Contractor to 



use minimum bend radius for HOPE in lieu of fabricated bends).



A note will be added to all plan and profile sheets requiring 



contractors to use minimum bend radius in lieu of fabricated 



bends if possible.



Critical comment will be discussed in Final Design discussions 



with EPA



11 23



This is a typical comment for pipeline low points regarding whether to 



provide intermediate blow‐off locations or only to allow blow‐offs for 



draining at vaults, in which case provisions to drain at the vaults are 



needed. Our previous comment on W‐121 applies to W‐122.



The intent is to provide intermediate blow off locations based 



on low points created in the design of the profile which are 



not complete at this time due to access issues.  Access issues 



should be resolved by 13 March 2012 Submittal



Critical comment will be discussed in Final Design discussions 



with EPA.
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Comment 
No.



Location/Section Comment Response



12 24
Please consider a drain point at the pipeline low point now on Sheet 



W‐122.



Drain points will be determined as part of the pre‐final profile 



design, at this time due to access issues the vertical alignment 



is not complete.  Access issues should be resolved before 13 



March 2012 submittal.



Critical comment will be discussed in Final Design discussions 



with EPA



13 26



Sheet W‐130 (previous Sheet W‐129) has a reference to pipe hangers 



in Detail 1 on W‐524. However, it is not specific as to which one to use 



or where to attach it to the bridge. Please provide a bridge cross‐



section showing where to use the hanger and which hanger to use.



The detail callout was inadvertently referenced to the wrong 



detail sheet. The detail call out should be referenced to Detail 



1 on W‐527.



Critical comment will be reviewed in over the shoulder 



meeting in February to discuss pre‐final design progress.



14 27



On Sheets W‐134 and W‐135 (previous Sheets W‐133 and W‐134), 



please consider showing and calling out at least the closest parallel 



pipe, which is a 20‐inch water main. Please also consider if a casing 



pipe is needed for these crossings of up to 13 utilities, including a 63‐



inch storm drain and a number of fuel lines. Please clarify if micro 



tunneling has been considered.



Critical Comment will be addressed in Pre‐Final Design, discuss 



in over the shoulder review meeting  with EPA after 16 March 



2012 submittal



15 30
Please consider a standard note for minimum bend radius in lieu of 



fabricated bends for piping (Sheet W‐145).



A note will be added to all plan and profile sheets requiring 



contractors to use minimum bend radius in lieu of fabricated 



bends.



Critical comment will be discussed in Final Design discussions 



with EPA.
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Summary of Response to Comments on Previous Comments
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



Comment 
No.



Location/Section Comment Response



16 38



It does not appear that horizontal directional drilling (HOD) is 



contemplated for this project because of the significant number of 



"multiple pipes, control conduits, power conduits, etc." However, it 



was noted that there is a new detail for the arrangement of pipes at 



casing locations under railroad tracks (Detail 5 on Sheet W‐521). In 



addition, there are three trench details on Sheet W‐301 , which can 



apparently be regarded as "typical" conduit placement arrangements. 



Based on the above observations, it seems that Detail 3 on Sheet W‐



519 should refer the Contractor to Sheet W‐301, which includes the 



trenching provisions for power and control conduits as significant 



standard portions of the trench detail. Alternatively, or in addition, 



the details on Sheet W‐301 could include the depiction of the "pipe 



zone" to include the control and electrical conduits. 



The pipe zone detail reference is noted on in the notes on 



drawing W‐301. The trench detail reference will be added to 



the pipe zone detail on W‐519. The conduit arrangement is 



designed and shown to be in the pipe zone bedding and 



backfill area above or at equal depth of the environmental 



piping. 



Critical comment will be discussed in Final Design discussions 



with EPA.
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Summary of Response to Comments on Engineering Specifications
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



3.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



17 33 00 00
Please add missing pipe schedule and water, sewer, and telecom 



conduit specifications.



Will include.  



Critical comment will be discussed in Final Design discussions 



with EPA.



18 31 22 00 Please include missing overexcavation section.



Will include.  



Critical comment will be discussed in Final Design discussions 



with EPA.



19 Div 26 00 00



Several sections such as Panel Boards, Circuit Breakers, Disconnect 



Switches, Motor Control Centers, Motor Starters, and Electrical 



Acceptance Testing are missing and need to be included. 



Critical comment will be discussed in Final Design discussions 



with EPA.



20 26 05 12, 2.02 A
Marker tape for Electrical is RED per OSHA, not YELLOW as indicated. 



Please make correction.



The correction will be made and YELLOW was changed to 



RED.



Critical comment will be discussed in Final Design discussions 



with EPA.



21 26 05 33.13



This specification is for Schedule 80 PVC water pipe that has been 



improperly converted to UL PVC conduit specification. Please delete 



and use the proper specification. 



Critical comment will be discussed in Final Design discussions 



with EPA.



22 40 90 00
No specifications have been provided for review. Please provide draft



specifications as part of the revised Intermediate Design submittal.



Critical comment will be discussed in Final Design discussions 



with EPA.



23 40 05 23.19
Paragraph 2.01.A ‐ Please specify the correct material for the 



application (Viton is specified for valves, but Teflon for piping). 



Change made to indicate valves may have viton or Teflon 



seals as both are compatible with process water to be 



received. 



Critical comment will be discussed in Final Design discussions 



with EPA.



Civil Comments



Electrical Comments



Mechanical Comments
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Summary of Response to Comments on Engineering Specifications
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



3.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



26
40 06 21 and 40 06 



22



Extraction Piping Schedule and Injection Piping Schedule ‐ Please 



clarify if the pipe material should be Schedule 40 SST instead of 



Schedule 40 STL.



Notes included to differentiate, STL indicates steel piping, SS 



indicates stainless steel.



Critical comment will be discussed in Final Design discussions 



with EPA.



25
40 06 21, 43 06 22 



and 43 06 23



Please add pump pressures to the tables for the following schedules:



(1) Schedule for Extraction Well Pumps, (2) Schedule for Injection 



Well Pumps, and (3) Schedule for Treatment System Sump/Transfer 



Pumps.



Pump pressures included in tables.



Critical comment will be discussed in Final Design discussions 



with EPA.



26 43 06 30



Schedule for Gas and Liquid Hi‐Purification Equipment ‐ Please add 



the pressure drop information to the table (pressure drop should be 



for the flow in the table). 



Note made on Spec Sheet.



Critical comment will be discussed in Final Design discussions 



with EPA.
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Summary of Response to Comments on Engineering Specifications
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



3.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



27 43 30 00



Deferring the treatment process equipment specifications to the Pre‐



Final Design submittal is not acceptable and is too late in the design 



process. Preliminary specifications for key treatment equipment 



items are required at the Intermediate Design stage.  Please submit 



these draft specifications with the revised Intermediate Design 



submittal.



Because the treatment process was recently changed (as 



documented in a report titled Treatment Train Advisory, Torrance 



Groundwater Remedial System, Los Angeles CA, prepared on behalf 



of Montrose by Geosyntec, dated June 21,2011), EPA requested that 



an updated basis of design for each key treatment process step, 



including design/process parameters and



performance criteria, be submitted to EPA for review. This 



information is important to confirm that the appropriate type, size, 



and operational flexibility of each treatment process are provided by 



the design.



Based on the above, a revised Basis of Design report based on the 



latest treatment process configuration should be submitted as part 



Of the revised Intermediate Design submittal. This submittal should 



also provide a determination/conclusion of whether treatment for 



arsenic is required as part of the treatment train. 



Critical comment will be discussed in Final Design discussions 



with EPA.



3.2 Noncritical Review Comments
Comment 



No.
Location/Section Comment Response



28 01 57 00
Please provide Best Management Practices (BMPs) specifications for



stormwater management.



Critical comment will be discussed in Final Design discussions 



with EPA.



29 31 05 01.03 A.1
Please identify the specific Caltrans Standard Specification for



earthworks.



Critical comment will be discussed in Final Design discussions 



with EPA.



Civil Comments



Electrical Comments



Process Comments
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Summary of Response to Comments on Engineering Specifications
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



3.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



30 26 05 19, 2.04 A.



Please consider changing to 600V insulation. Putting 300V cables in a 



common location with 600V cables and conductors (as in vaults, 



control panels, pull boxes) is a violation of the National Electrical 



Code (NEC). To avoid this violation, the 300V cables would have to be



isolated by some type of conduit or raceway to preserve isolation. 



Alternatively, insulating all cables and conductors at 600V may be an 



easier way to deal with this problem.



Change made in this section to indicate cables shall be rated 



at 600V.



31 26 05 19, 3.01 B.



Please consider adding a new subsection titled "3.01 B. Conductor 



and Cable Pulling Calculations," that states, "All conductors and 



cables installed using other than hand pull methods,  hall require 



prior Owner‐approved pulling calculations." 



Section has been included stating: 



"1. All conductors and cables installed using other than hand 



pull methods shall require prior OWNER’s REPRESENTATIVE 



approved pulling calculations."



32 26 05 33, 1.03 B.
Please change reference from 40 05 12 to 26 05 12, which is already 



in the specifications.
Change has been made.



33
26 05 33, 1.04 A and 



3.02 A.



Please consider adding references to NElS standards ‐ the NECA 



installation standards.



Reference of NEIS Standards has been included in both 



sections.



34
26 05 33, 1.05 A and 



2.01 B.
Please consider adding "Type DB" and "Type EB" to the list.



Reference to both Type DB and Type EB have been included 



in this section.



35 26 05 53, Part 1 Please complete mass of Part 1 and cite the proper standards, etc.
Section has been bolstered and includes referenced 



standards



36
26 20 00, 1.06 A and 



C



Please cite the proper specification sections using the correct format 



(CSI 2004) and not the previous 5‐digit specification section.
Proper sections have been referenced



37 40 00 00
Paragraph 1.04.A ‐ Please consider adding the phrase "and 



appurtenances" after "All mechanical equipment. .. "
corrected, phrase "and appurtenances" has been included.



38 40 05 13.11
Paragraph 3.02.A ‐ The reference that is cited is not correct. Please 



correct the reference or do not include it
reference removed, text corrected



39 40 05 13.73



Paragraphs 2.01.0.5 ‐ Please consider deleting the table because it is 



in ASTM 01785. If table is to be retained, please double‐check the 



information to make sure it matches ASTM 01785 for PVC Schedule 



80 pipe.



Table retained, has been checked with ASTM 01785.



Mechanical Comments
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Summary of Response to Comments on Engineering Specifications
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



3.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



40 40 05 13.74



Paragraph 2.01.G ‐ Please check if the color PURPLE is the correct 



color to use. Typically, purple color is used for Reclaimed/Recycled 



water.



*in process of being addressed to provide clarity



41 03 05 01
Art 1.03 A 1‐5 ‐ Please delete these five (5) references to pre‐



stressed concrete tanks, as none are included in this project
addressed, references were deleted



42 03 06 30



There are no notes on Drawing S‐101 as stated. Please verify (or 



delete and state "see drawings for details" as done on other items) 



the exact dimensions of the three dimensioned Project components 



listed.



to be addressed in accordance with new drawings



43 03 06 40
Please make the following corrections: BF‐EW‐1 is on Drawing W‐507



and not on 501; G‐EW‐3 is on Drawing W‐501 and not on 507.
corrections have been made



44 03 06 40



Please clarify if Jensen is the only manufacturer to be considered.  If



there are other manufacturers, please consider revising the 



Manufacturer and Model Number table heading to Jensen "or equal" 



if approved by the engineer of record.



Note has been included to state: "an alternative 



manufacturer may be used if approved by the OWNER’s 



REPRESENTATIVE."



45 03 15 00
Art 2.05 Band C ‐ Please clarify if there are any "or equal" products 



approved.



clarification provided to include "or OWNER's 



REPRESENTATIVE approved equal"



46 03 15 00



Art 3.02 ‐ For contractor's clarity, this waterstop installation 



information and requirements should be included in specification 



section 03 15 13; Waterstops, and should not be split between these 



two sections so that nothing is overlooked.



All text regarding waterstops has been moved to section 03 



15 13



47 03 15 13
Art 2.03 ‐ Please include a list of approved manufacturers of adhesive



waterstops similar to what was done for PVC types.



Now states:



A. Preformed Plastic Adhesive Waterstops shall be 



manufactured by:



1. Greenstreak Plastic Products Division of Western Textile 



Products Company, 



2. Burke Concrete Accessories Inc.; 



3. Kirkhill Rubber Company; Williams Products Inc.; or equal.



48 01 21 00
Art 1.02 A 1 ‐ Please add section 03 30 00, Cast‐in‐Place Concrete, as 



a related section.
Section added



Structural Comments
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Summary of Response to Comments on Engineering Specifications
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



3.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



49 03 21 00



Art 1.03 A ‐Include ASTM A615 for typical rebar. Also, coordinate 



with section 03 40 00, article 1.03 A 1, noting ASTM A706 rebar. If 



this type of bar is to be used in the precast components, it needs to 



be included in this steel reinforcement specification.



both comments in this section have been addressed.



50 03 21 00



Art 3.02 E 1 ‐It appears that the wording "... not less than every 



fourth intersection... " implies something different than intended. 



Please clarify this statement. 



Now states, "Wall bars and slab bar intersections other than 



around the periphery shall be at no greater than the 



following maximum spacings (directed to table)



51 03 30 00
Art 2:03 ‐ Please verify with geotechnical report that no specific 



types of aggregates are required due to soils.



Do we need to provide geotechnical report or is there one I 



need to reference?



52 03 35 00 Art 2.01 A ‐ Please clarify if any "or equal" products are allowed.



Section now states: "Where specified, the sealer shall be 



Conspec #1, Thomson’s Water Seal 201, or an OWNER’s 



REPRESENTATIVE approved eqaul applied at a rate of 300 sq 



ft. / gallon for each coat."



53 03 40 00
Art 1.02 A 1 ‐Include sections 03 06 41 and 03 06 42 as related 



sections.
comment addressed



54 03 40 00



Art 1.03 A 1 ‐ Please note that A615 rebar and not A706 is typically 



used. Please clarify if there a specific reason this is to be used in 



these precast products.



There is not specific reason, however A706 rebar has been 



been successfully used on a variety of precast concrete 



structural projects.  A note including that use of A615 is also 



permitted for use as an alterative to A706 steel bars has been



included.



55 03 40 00



Art 2.01 A 1 ‐ Please include a 30 percent impact to the HS‐20 



loading criteria. Please clarify what the end of the last sentence is 



referring to as "calculations #31663."



comment addressed



56 03 40 00
Art 2.02 and other references to ASTM C‐478 ‐ Please clarify if the 



fabricator is to use A706 or A615 type rebar.



Now state "and reinforcing steel in accordance with ASTM 



A706 and ASTM C‐478"



57 03 40 00



Art 2.06 A ‐ Please note that H‐20 wheel load is 16,000 pounds, not 



8,000. Please clarify what is the referenced reinforcing steel type. 



Please make it clear to fabricators which components require A706.



Wheel load corrected, comment addressed to state, "The 



concrete shall have compressive strength of 5,500psi at 28 



days and ASTM A615 reinforcing steel of minimum 60,000 



psi."
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Summary of Response to Comments on Previous Comments
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



58 General Please provide survey control.



Agree, we will include survey control on 17 February 2012 submittal



Critical comment will be discussed in Final Design discussions with EPA.



59 General Please provide drainage plan.



Will provide drainage plan using grading plan as a base.



Critical comment will be discussed in Final Design discussions with EPA.



60 C‐101 Please identify the project limits.



Provide dashed line on C‐101, include in legend.



Critical comment will be discussed in Final Design discussions with EPA.



61 C‐501 Please define limits of overexcavation.



Include overexcavation on S‐101 section C and provide pavement section as 



detail.



Critical comment will be discussed in Final Design discussions with EPA.



62 E‐501 through E‐505



For each electrical service from the utility, please include the following on



the Single Line Drawings: Load Calculation Table, Short Circuit 



Calculation, and Voltage Drop Calculation Table as these will be required 



for submission to Building Department Plan Check.



It was our intent to include these tables and calculations in the final 



submittal upon completion of access requirements.



Critical comment will be discussed in Final Design discussions with EPA.



Civil Comments



Electrical Comments



Instrumentation and Controls Comments
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



63 W‐521



For UPRR Crossing No.2 shown (Detail 5), the detailed drawing cross 



section shows a single 4‐inch PVC conduit while the description of pipes 



to be installed indicates three 4‐inch rigid



metal control conduits. If rigid metal conduit is required, please utilize 



PVC coated rigid metal conduits since this is a wet underground 



installation that also may be corrosive. In addition, the cross sections 



seem to show that the conduits will be used as supports for other steel 



casings, which may damage or deform the conduits. Typical conduit 



installations in a bore utilize bore spacers for ease of installation, support,



and for securing the conduits. Please revise the detail to minimize the 



possibility of deforming or damaging conduits or consider a separate 



bore casing for conduits, and coordinate the descriptions with what is 



shown on the cross section.



This is an typographic error in Crossing No. 2 and should be a single 4‐inch 



PVC conduit.  The conduits will be installed within steel casing pipes as 



shown.  The main casing pipe will be fitted with steel plates welded into the 



ends of each pipe section to serve as spacers as shown, and individual 



smaller steel casing pipes will be installed on these plates for carrying pipes 



and conduits. 



We have worked with jack and bore contractors to develop this arrangement



in order to minimize the number of bores that will be required.



Critical comment will be discussed in Final Design discussions with EPA.



64 W‐522



Details 4, 5, and 6 seem to be related information, and should be 



coordinated and combined into a single detail. Detail 5 refers to some 



Examples, A through D, which are not referenced. Detail 4 has Examples 



A through C, but no D. Detail 6 seems to contradict straight pipe lengths 



in Detail 4, and it uses different flow meter type names from Details 4 



and 5. Please resolve the inconsistencies and combine into a single 



coordinated detail.



We will address the comment.



Critical comment will be discussed in Final Design discussions with EPA.



65 D‐621



Please provide a failsafe shutoff means to stop the groundwater flow to 



the treatment system to minimize the possibilities of overflows and 



subsequent spills from the containment area. In addition, the Influent 



Storage Tanks LAHH interlocks should be shown on the Extraction Well 



Pumps P&IDs.



We agree and will be adding a failsafe shut‐off.



Critical comment will be discussed in Final Design discussions with EPA.



66 D‐621



Indicating lights, not defined on the legend, are shown connected to or 



associated with the Shared Display information for Influent Storage Tanks 



level alarms LAL and LAH, which should be the START and STOP for the 



Extraction Well Pumps and maybe their associated Feed Pumps; it is 



difficult to tell what the intent is. The actual alarms appear to be LAHH 



and LALL, yet they do not have an associated indicating light. Please 



confirm and provide the control strategy and revise the drawing as 



needed.



Critical comment will be discussed in Final Design discussions with EPA.



Mechanical Comments
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



67 W‐501 through W‐518



Please make sure to provide insulation/isolation between the steel and 



stainless steel components at each wellhead. Welding of stainless steel to 



steel must not be allowed (see Detail 1 on W‐511).



Critical comment will be discussed in Final Design discussions with EPA.



68
W‐511 through W‐517 



(only odd numbers)



Please coordinate the size of the hole at the bottom of each vault with 



the corresponding size of the well steel casing and Detail 2 on Drawing W‐



524.



Will add hole and link seal dimensions to table on sheets.



Critical comment will be discussed in Final Design discussions with EPA.



69 All M Drawings



It is standard and common practice to add the name of the equipment 



along with its corresponding tag to each piece of equipment on the 



mechanical and P&ID drawings, thereby making it easier to review and 



coordinate. Please consider following this standard practice.



As discussed recently with EPA, only he major equipment will be labeled on 



the Mechanical Plan (Q‐101) and the individual ID names and numbers will 



be saved for the detail sheets.



70 All W and M Drawings



Please fix all the callouts on the drawings that show the sections and 



details to be the drawing number(s) of the drawing where the section 



was cut or the detail was called out.



As discussed recently with EPA, callout boxes with sheet references will be 



added to the detail sheets.



71 M‐300 Series



Please note that there should be a spool piece between a contiguous 



butterfly valve and 90‐degree elbow. The same is true for contiguous 



butterfly valves and tees, and butterfly valves and reducers. Alternatively,



relocate the butterfly valves away from fittings.



All butterfly valves are being eliminated in favor of gate, knife gate, ball, or 



plug valves. 



Critical comment will be discussed in Final Design discussions with EPA.



72 M Drawings
Please note that the majority of the M drawings are still missing.  Please 



clarify when they will be provided.
Critical comment will be discussed in Final Design discussions with EPA.



73 M Drawings



Several pumps are shown on the M drawings; however, the pressures for 



the system are to be determined (TBD) as indicated on the table on 0‐



602. After the pressures are determined,



please check that the equipment shown on the drawings meets the 



capacity requirements. This information will be needed for the electrical 



design as well.



Critical comment will be discussed in Final Design discussions with EPA.



74 M Drawings



Please note that the standard and common drawing practice is to show 



the equipment and piping as dark lines on the mechanical drawings. 



Please consider using this standard practice.



Critical comment will be discussed in Final Design discussions with EPA.



75 M‐601
Please clarify why all the piping in the vaults is stainless steel while 



uncoated carbon steel is being used at the treatment plant.



The vaults will be difficult to access, and therefore stainless steel part was 



selected to prolong the life of the vault parts.  Carbon steel, which is less 



expensive than stainless steel, will be used in most of the treatment plant 



because it can be visually inspected and readily accessed for repairs.
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



76 M‐602 and 603



Please clarify why the valves are specified with Viton components, but 



the piping (400513.19, paragraph 2.01.C) calls for Kel‐F or Teflon 



exclusively.



Critical comment will be discussed in Final Design discussions with EPA.



77 D‐601



Treatment assumption note 9 states that, "vapor effluent limits are based



preliminary treatment and risk calculations. These limits may be changed 



based on AQMD input." Please provide these risk calculations for EPA 



review to confirm that the proposed VGAC system will provide 



substantial compliance with SCAQMD regulations.



A draft risk assessment calculation package was submitted for EPA review in 



December 2011, and the Basis of Design Report includes the updated risk 



assessment calculations and discussion of input parameters.



78 D‐601
Please provide a Basis of Design Report such that the proposed treatment



process can be validated.



A Basis of Design Report is included with this submittal.



79 General



Please refer to comments NO.9 through No. 11 on the previous submittal 



review of this project. These comments were the reviewer's critical items 



that had a response from the designer that they would be addressed as 



part of the Pre‐Final Design submittal. There are no additional critical 



comments other than those previous comments on this Intermediate 



Design submittal.



Will be done by subcontractor, will have by 16 March 2012 submittal.



4.2 Noncritical Review Comments
Comment 



No.
Location/Section Comment Response



80 C‐101
Fonts and line‐types are inconsistent and should be fixed. In addition, 



some text is not legible and should be corrected.



Agreed. Drafter coordination is a priiority for Final Design.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



81 C‐101
For the sake of clarity, existing items should be screened back while 



proposed new work should be in bold font for differentiation purposes.



Agreed.  Non‐Critical Comment will be discussed in Final Design discussions 



with EPA.



Process Comments



Structural Comments



Civil Comments
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4.1 Critical Review Comments



Comment 
No.
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82 C‐101
Please identify the rectangle on the north side of the treatment plant 



between the sewer lines.



Identify in C‐102, existing condition.  Believe this is guard shack.  Remove 



from C‐101.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



83 C‐102
Please note that the topographic lines should be screened back.  Please 



also fix the "wipeouts" that are blocking text call‐outs.
Agreed. Non‐Critical Comment will be discussed in Final Design discussions 



with EPA.



84 C‐102 Please identify saw cut line.



Limits of AC to be removed have been identified.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



85 C‐103 Please note that the topographic lines should be screened back.
Agreed. Non‐Critical Comment will be discussed in Final Design discussions 



with EPA.



86 C‐103 Please add grading notes and BMP notes.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



87 C‐103
Please note that the proposed grading contour elevations are masked‐



please make them readable.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



88 C‐104 Please identify the waterline into the restroom.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



89 C‐104 Please show the water main at the tie‐in.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



90 C‐501 Please identify the Drop Inlet as Jensen Products or equivalent.
Agreed.  Non‐Critical Comment will be discussed in Final Design discussions 



with EPA.



91 C‐501 Please correct typographic error on "Foundry" on Detail 3.
Agreed.  Non‐Critical Comment will be discussed in Final Design discussions 



with EPA.



92 E‐001
Please change the word "CONTACTOR to "STARTER" on the Wiring 



Symbols table for motor control.
Will change.  Non‐Critical Comment will be discussed in Final Design 



discussions with EPA.



93 E‐001



Please create a symbol for "CKT BKR" on the Wiring Symbols table and do 



not use the abbreviation; for example, the symbol from one of the one‐



line diagrams (see Sheet 149) to be



consistent.



Will change.  Non‐Critical Comment will be discussed in Final Design 



discussions with EPA.



94 E‐101



The conduit routing at LADWP Meter and MCC‐200 is not accurate or 



correct. Please revise to show all circuits for P‐101 through P‐125 as 



leaving MCC‐200, not the LADWP Revenue



Meter and Main switch. 



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



Electrical Comments
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



95 E‐501 ‐ E‐505
Please correct the symbols for 480‐volt, 3‐phase breakers to be 15A/3P 



everywhere in the Electrical Single‐Line Drawings.
Need to change symbol to match legend.  Non‐Critical Comment will be 



discussed in Final Design discussions with EPA.



96 E‐501 ‐ E‐505
Please correct the symbol for Motor Overload to match the symbol table 



in all places.
Need to change symbol to match legend.  Non‐Critical Comment will be 



discussed in Final Design discussions with EPA.



97 E‐501 ‐ E‐505



Please correct or revise the motor symbols for three‐phase motors and 



single‐phase motors because they do not match the symbol table on E‐



001.



Need to change symbol to match legend.  Non‐Critical Comment will be 



discussed in Final Design discussions with EPA.



98 E‐501 ‐ E‐505



Well Pump Motors require a local disconnect switch within sight of the 



controller but no more than 50 feet away per the NEC. Please add a local 



disconnect switch to all well pump motors; the switch should be in a 



wellhead vault.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



99 T‐101



Well Vault Digital Input/output (I0) listings show an "HOA Switch."  These 



should be deleted because there are no physical switches; and they 



represent the well motor, which is already in the list.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



100 W‐511



The detail callout 3/W‐519 seems to point to what looks like the Baski 



ASR valve control panel and nitrogen cylinders, which are detailed on 



Drawing No. W‐523. Please verify this callout and revise as needed.



That is correct, we will revise the call out to direct to W‐523.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



101 W‐523



For Detail 1, please consider using a concrete pull box with a bottom and 



route conduits straight into the pull box in lieu of the open‐bottom‐type 



utilizing "nineties" to minimize pulling tension on long runs of cables and 



conductors. In addition, the pull box specification relies on the pull boxes 



and sizes being shown on the drawing. Please update the Electrical Plans 



with pull box sizes and locations and confirm sizes specified are in 



conformance with the California Electrical Code (CEC) Article 314. In 



addition, Note 3 refers to a "flexible conduit system" and in Section 26 05 



33, Paragraph 2.01, C, 5 liquid‐tight flexible, metal type conduit is 



specified. Please confirm that its use is in accordance with CEC Article 



350, which limits the uses that are permitted.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



Instrumentation and Control Comments
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102 W‐527



Please verify the type of conduit indicated. The CEC recognizes several 



types of metal conduits; however, "SCH 40" is not one of them. In 



addition, one of the conduit callouts indicates it is for "Fiber Optic 



Controls." Please confirm that the text for conduit and cable type (fiber 



optic cable?) is applicable, modify the drawing as needed, and include a 



specification for them.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



103 D‐611 and D‐613



Please clarify, what is a "DOUBLE SLAB‐MOUNTED MEYERS BOX" or 



"SLAB‐MOUNTED MEYERS BOX"? There is a residential and commercial 



service pedestal manufacturer named



Myers Power Products, Inc.; however, the equipment shown seems to be 



beyond their manufacturing capabilities. The specifications do not seem 



to adequately address this equipment



or the motor controllers and other ancillary components required for 



controls. Please verify the intent and modify the specifications and 



drawings to clearly indicate the electrical and control equipment 



requirements



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



104 D‐615



Please correct the Electrical Signals for BF‐EW‐6 and UBA‐EW‐2 



Extraction Well Vaults as continuing on Drawing No. 0‐618 and not 0‐617 



as incorrectly shown. In addition, Instrument Tag Numbers, ISA letter 



identifiers and loop number, are typically associated with the equipment 



number and not a location such as the vault equipment numbers used. 



Please confirm that appropriate tagging conventions have been followed 



and revise the loop numbers and the off‐sheet references as needed.



Will change continuation drawing number.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



105 D‐616 Please confirm off‐sheet references and revise as needed.



Will change from D‐617 to D‐618



Non‐Critical Comment will be discussed in Final Design discussions with EPA.
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



106 D‐621



The RUN STATUS for the pumps' Shared Display has an "XA" for the ISA 



letter identifiers.∙ However, "A" is defined as an ALARM not a status. At 



the same time, "I" is defined as INDICATE, which seems to be the proper 



letter according to the ISA table provided.  In addition, if two bubbles for 



local mounted instruments are part of the same instrument, the 



conventional depiction standard is to show the bubbles touching or 



possibly connected with a solid line.  The level elements and level‐



indicating transmitters on tanks are shown separately, connected with an 



electrical signal. Please review the designations being used and confirm 



that standard conventions are being followed, and revise as needed to 



comply with the standards.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



107 D‐621



Please confirm if motor over‐temperature protection is required for the 



VFD supplied pumps in accordance with CEC Article 430.126.  Please 



revise as needed.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



108 D‐621 through D‐627



A smaller font size has been used on these drawings, which makes the 



half‐size drawing difficult to read. Please confirm if this meets the 



drafting standards for the project. Please consider making the font size 



the same as the other drawings for consistency and readability.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



109 D‐622 Please show the piping identification on the Hydrogen Peroxide piping.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



110 D‐622



Typically, small metering pumps are solenoid operated, and medium 



meter pumps are driven by SCR drives not VFDs as shown. Please confirm 



what type of metering pumps and features are being specified and revise 



the drawing accordingly.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



111 D‐623



The pipe identification on the continuation from the previous sheet does 



not match the previous sheet. Please coordinate flow stream information 



between drawings.  In addition, for air strippers to work effectively, 



sufficient airflow is required and should be monitored. An alarm and 



possibly system shutdown should be provided if airflow is insufficient. 



Also, no operation, control, or status information is indicated for the 



Shared Display. Please provide information for this equipment, as done 



for other treatment process equipment.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



112 D‐624
The off‐sheet reference "L" comes from Drawing No. 0‐625 not from D‐



624∙as shown. Please verify and revise as needed.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



113
D‐625, D‐626, D‐627, D‐



631 and D‐632



The legend indicates two different process piping line types. One for 



UNTREATED and one for TREATED GROUNDWATER. It seems that after 



the LGAC vessels, no additional treatment is provided, yet the 



UNTREATED line type is still being shown.  Please follow what is indicated 



on the legend sheet or modify the legend to match the piping used on 



the drawings.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



114 D‐627 Please correct the "LGAC Load Connection" to VGAC Load Connection.
Will change



115 D‐631 and D‐632



The Baski ASR valve control panel has an internal pressure transmitter 



that seems to monitor the nitrogen gas pressure as shown on Detail 3, 



Drawing No. W‐523. The P&ID appears to



show a connection of some type to PT‐1771, which is connected to the 



Injection line. Please confirm instrumentation and connections for the 



Baski ASR valve and show accordingly. In



addition, please identify and show electrical signals from the PLC to the 



Baski ASR valve control panel for remote control, status, and alarms.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



116 W‐501 through W‐510



Please relocate callout 4 (with hexagon) to bottom of the section 



(pointing to the opening for the well casing); this will clarify that the 



opening is for the vault and not the lid.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



117 W‐501 through W‐510
Please coordinate the reference drawing numbers called out on the 



bottom portion of the bubble for all the details shown on these drawings.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



118



W‐511 through W‐517 



(only odd number 



drawings)



In the table with the list of hexagons, please clarify that for hexagon 4, 



the hole is at the bottom of the vault.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



119



W‐511 through W‐517 



(only odd number 



drawings)



Please coordinate the location of the section‐cut for Section B shown on 



the plan view with the information that needs to be on the corresponding



Section B.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



120 W‐511 through W‐518
Please coordinate the reference information on the callouts for both the 



details and sections.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



121



W‐511 through W‐517 



(only odd number 



drawings)



On the plan view, please identify the rectangle that has a callout with a 3 



and W‐519 pointing to it and two circles next to it, and show them on the 



corresponding Section A on Drawings W‐512, W‐514, W‐516, and W‐518.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



122 W‐501 through W‐518
Please state that the traffic loading requirement for the manhole frames 



and covers is H‐20 (same traffic rating as the concrete well vaults).
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



123 Mechanical Schedules



The design process, internal review and coordination would be more 



efficient if the items in the schedules were arranged in an alphanumeric 



order and not randomly as currently presented.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



124 M Drawings
Please coordinate all the callouts with the information shown on the 



Mechanical Schedules.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



125 M Drawings
Please consider using the standard and common practice of showing 



equipment and piping as dark lines on the mechanical drawings.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



126 All



All font type and size should be the same for all drawings. Also, please 



standardize the symbol for cut sections on all plan views (e.g., sections A 



and Bare shown on W‐511 and W‐513 differently from the way they are 



shown on W‐515 and W‐517).



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



127 W‐101



Consider showing the 57‐inch and 66‐inch sanitary sewer (SS) as double 



lines for clarity.



Once they are surveyed and plotted on the profile, it appears that the 



jacking pit will have to move west, perhaps 20 feet or so, and the "shaded



area" depicting the 42‐inch jacked casing must be much deeper and 



perhaps 20 feet or so longer.



Please check the depiction and callout of the 66‐inch sanitary sewer 



easement; it seems to overlap the pipe. It would be helpful" if it were 



adjacent to the 57‐inch sewer easement



The bore depth is much more shallow than the existing sanitary sewers. 



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



128 W‐103



Check each utility called out in the plan view versus each utility called out 



in the profile view. There is currently great disparity.



Note: There are apparently quite a few utilities left to pothole. Because of



their contents, it appears that potholing for all of them will be needed in 



order to complete the design, and it may be quite difficult for the 



potholer to accurately identify each separate pipeline.



It appears that bore or jacking pit is schematically shown at the high end 



and receiving pit at the low end; please check on this as those roles are 



normally reversed and it may affect the space requirements.



Potholing has been completed along the entire route. The only utilities 



shown on the profile of the intermediate design drawings were at the jack 



and bore location. The remaining pothole information will be included on the



final design drawings with the remainder of profiles. The bore and receiving 



pits have been relocated on drawing W‐103.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



129 W‐105
For the description of conduits heading east on W. 204th, please add one 



4‐inch PVC injection redevelopment pipeline.
Will change.  Non‐Critical Comment will be discussed in Final Design 



discussions with EPA.



130 W‐109



Note in the profile that there will be a host of utilities including major 57‐



inch and 66‐inch sanitary sewers, plus a railroad right‐of‐way (ROW) to 



cross. Please consider that this may be a place where a jacked casing 



might be needed or required. Please clarify if the railroad always requires 



a casing even if there are no tracks. The only conduits are two 4‐inch and 



one 2‐inch, and they would only require about a 12‐inch "casing." 



Alternatively, please consider if they could be "bundled" for HOD or 



micro tunnel direct burial for a total length of about 120 feet.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



131 W‐129
The Torrance Lateral crossing references 5/W‐524, which seems 



incorrect. Please correct this reference.



Will change.  Non‐Critical Comment will be discussed in Final Design 



discussions with EPA.



132 W‐141
Please identify permanent and temporary (construction) easements for 



Contractor.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



133 W‐148, W‐149, W‐150
Where is the "culture" from the previous drawings, such as an apparent 



walking path, several cul‐de‐sacs, perhaps a retaining wall?



Will change.  Non‐Critical Comment will be discussed in Final Design 



discussions with EPA.



134 W‐151
There appears to be an error on the profile stationing; please also check 



the ground profile.



Will change.  Non‐Critical Comment will be discussed in Final Design 



discussions with EPA.



135 W‐153



Please clarify the private road ends (e.g., with a curb or barrier).  Define 



the ROW (limits for the Contractor since this appears to be a private road 



not a public road or ROW).



A note will be added to describe to the contractor the alignment is exiting 



private property and entering public right of way.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



136 W‐154, W‐155
Please show the permanent and temporary ROW or easements for 



construction for the Contractor.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



137 W‐156



Del Amo has at least 11 utilities to cross and many of a "fuel" nature. 



Please clarify if this location is being considered for a casing or micro 



tunnel, perhaps using a bundle of two pipes and a control conduit.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



138 W‐161 Please correct Detail 2/W‐524 2/W‐527.
Will change.  Non‐Critical Comment will be discussed in Final Design 



discussions with EPA.
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



139 W‐301



This is excellent help for the Contractor to define how you intend to 



construct. Please consider if more details or a more generic "typical" 



detail are needed since there are many more



configurations that are similar to these three. These appear to be 



specifically for unimproved areas; however, please clarify if they do not 



also apply to "improved" areas, with asphalt.



Please clarify what the little reference box is for with callout of W‐101, W‐



133, and W‐144.



More trench details will be added as the profiles are prepared. The current 



profiles on W‐301 were provided due to being located on Montrose property



and not being dictated by existing utilities.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



140 W‐501 to W‐518



Apparently, this Contractor will drill all extraction and injection wells and 



then cap with a plain steel plate. Then he comes back at a later date and 



will set a precast vault over the wellhead. Finally, he will cut off the plate 



and attach the key wellhead flange as described. Accordingly, a detail 



showing this critical flange welding requirement is suggested.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



141 W‐520



In Detail 5, please describe connection requirements for the1‐inch double



walled air release pipe to extraction pipeline. This air release valve 



installation appears to be a manual valve in a 4‐foot manhole with lid that



could be placed in the street. Often, small air release piping is routed to a 



location behind a sidewalk, within the street ROW, with a small slab on 



grade and a steel or composite "can" (about 18‐inch‐diameter by 30‐inch‐



high) with lock to enclose the valve. Please consider this approach to 



provide continuous ARV access without impeding traffic.



It is agreed that an "off street" air release valve location is an option to 



consider. As the profiles are completed as part of the final design, air relief 



locations and options will be evaluated and ultimately the air relief details 



may need to be adjusted.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



142 W‐520



In Detail 6, please describe connection requirement such as service 



saddle, or fused connection for the air pipe to mainline. See previous 



comment on typical installation for ARV in



aboveground "can."



We will be using a tee for this connection.  



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



143 W‐521
Detail 1 and/or 2 show ground or asphalt. Detail 3 shows depiction of 



preplanned holes; we suggest adding detail for inevitable field‐cut holes.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



144 W‐521



In Detail 6, the California Department of Public Health (CDPH) current 



Guidelines for pipeline separation are in a memo dated October 6, 2003. 



In Figure 2, Case 1 of the memo, New Sewer Main (which in this case 



would be extraction pipeline), we interpret the regulations to state that 



(a) a new crossing above is prohibited from being 4 inches or less 



clearance, and (b) a new crossing more than 4 inches must meet a criteria



of "no joints" for 10 feet on either side of the water main, which for 



DCHDPE or HDPE could be accomplished in either case, without need for 



a steel casing (Guidelines Case 1, Zone C, item 2, Zone D Option 1). 



Additional protection for HDPE, such as a steel casing, may be provided 



but does not appear to be required. Please review the CDPH 



requirements for compliance.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



145 W‐523
In Detail 3, please clarify if the stainless steel tubing is going to/from a 



pump or to a downhole Baski (injection/extraction) valve. 



Will change.  Non‐Critical Comment will be discussed in Final Design 



discussions with EPA.



146 W‐523



In Detail 5, under "advantages," it seems to describe that "up to 4‐inch 



pipe" is acceptable and "many" 6‐inch pipe materials may be as well. 



Please confirm that all the pipe sizes, especially double‐walled HDPE 



where used, have been verified for acceptance by this Connector. The 



concept looks very good as a means to avoid field‐patched pipe/conduit 



penetrations, when applicable.



It was confirmed that the Z‐lok cast in place pipe connectors are available in 



the necessary pipe sizes needed for this project. The detail note will be 



adjusted.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



147 W‐527



In Detail 1, please clarify the reference drawing because the current 



drawing is incorrectly referring to itself. Please check if Detail 1 should 



reference W‐129‐EXT instead.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



148 C‐101, C‐103, C‐104



On all of these sheets, it appears that the injection and extraction piping 



both cross the railroad tracks and then parallel the railroad along the 



Normandie Street. Please confirm that our understanding is correct.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



149 W‐301 The lettering is too small. Please increase the font size. Non‐Critical Comment will be discussed in Final Design discussions with EPA.



Process Comments
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Summary of Response to Comments on Previous Comments
Received from U.S. EPA October 20, 2011
Dual Site Groundwater Operable Unit



Intermediate Design Drawings



Response Date: February 3, 2012
Comment Date:  October 20, 2011
Document Title:
 Intermediate Design Drawings



Montrose Chemical and Del Amo Superfund Sites



Dual Site Groundwater Operable Unit



Torrance, CA



Reviewer: U.S. EPA



4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



150 D‐602



The Process Flow Diagram (PFD) shows a moisture‐reduction step 



upstream of the vapor‐phase carbon adsorbers (VGAC). This moisture‐



reduction step requirement is not indicated on this drawing or in the 



specifications. Please consider the use of an induced draft air stripper 



blower located between the air strippers and the VGAC system. The 



blower heat of compression may be sufficient to reduce moisture in the 



VGAC system (e.g., reduce relative humidity to about 50 percent), 



thereby eliminating the need for a separate moisture‐education step and 



simplifying the treatment process.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



151



Please refer to the (45) comments on the previous submittal of this 



project. The majority of the responses to these comments were deferred 



to the Pre‐Final Design. As discussed above, deferring responses to the 



late stages of the design process is not appropriate.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



152 S‐101



The dimension and note font sizes are extremely small. I believe this will 



make it difficult for the Contractor when he uses half‐size drawings in the 



field. Please consider increasing the font size.



Agreed Will change scale and spread these details over additional 



sheets/details.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



153 S‐101



The overall dimension string of 226'‐1" does not match either the 225'‐



10" string total in Section A or the 228'‐5" string total in Section B. Please 



verify and coordinate.



Will verify.  Non‐Critical Comment will be discussed in Final Design 



discussions with EPA.



154 S‐101
Please clarify why Note 1 (regarding treatment of arsenic) is shown on 



this structural drawing.
Non‐Critical Comment will be discussed in Final Design discussions with EPA.



155 S‐101
Please make sure that all of the intended top‐of‐concrete elevations are 



clear to the foundation Contractor, including all slopes to drainage items.



Will provide additional spot elevations on concrete slab.  Need additional 



input from design team regarding any restrictions on housekeeping pad/tank 



foundations. 



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



156 S‐101



In general, the pad sizes are noted but they are not all pinned 



down/located in the N/S direction and not at all in the E/W direction. This



needs to be done.



Additional dimensioning will be provided to locate each of the features in 



plan view.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



157 S‐101



The 7‐inch curb width shown on the left side of Section C does not 



coordinate with the typical 9‐inch‐wide curb shown on Detail 1 1S‐501. 



Please resolve this discrepancy.



The 7" dimension is an error. Will resolve.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



158 S‐101



Section C ~ the drainage trench (running through the slab in the N/S 



direction) shown at the center of the section does not look like that 



shown for it on Section AI S‐502. Please resolve



inconsistency. 



There is some vertical exaggeration in section C.  This can be addressed 



when additional sheets/details are prepared.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



159 S‐101
Please locate the trench detail either on the Plan (including the locations 



where it kinks on the south side) and/or on Section C. 



Will provide these additional dimensions both in the plan and section view.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



160 S‐101



Please identify the component shown on the north side, just to the east 



of the ramp detailed in 1/S‐502. There is no reference to it or any 



dimensions noted.



Transformer pad.  Will provide foundation details for proposed pad.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



161 S‐101



Section B line on the Plan needs to drop down on the sheet (to the east) 



to coordinate with what is actually shown on the section at the south 



side, which is the 53‐foot O‐inch long pad. It is currently taken through 



the sump shown on Sections A and B on Drawing S‐501. Please revise.



Increase number of section lines.  Minimize projection to section line.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



162 S‐101



Please show the 2‐foot 2‐inch dimensions from the outside face of curb 



to the expansion joint (per Detail 1 I S‐501) on both sides of Sections A 



and B for clarity of the dimension strings so everything gets located 



correctly without any misinterpretation.



Will provide appropriate dimension.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



163 S‐101



There is a small Jenson box shown on Section A I C‐501 at the west end of 



the treatment foundation but nothing is shown on Drawing S‐101 at this 



location that the section is cut. Please coordinate.



Details are shown for this feature on the series.  Will add to this plan view as 



a shaded back feature.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



164 S‐101



Section A / C‐501 shows a curb on the far outside west edge of the truck 



ramp but no line work for this curb shows on Drawing S‐101. Please 



coordinate.



Will provide additional detail in plan view of truck ramp regarding this curb.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.
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4.1 Critical Review Comments



Comment 
No.



Location/Section Comment Response



165 S‐102
For Details 1 and 2, please clarify if there is any grout under the steel 



column base plates.



Foundation details these features are not yet complete. 



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



166 S‐102 In Detail 1, please point to the base gusset plate correctly. Non‐Critical Comment will be discussed in Final Design discussions with EPA.



167 S‐501



In Detail 1, a note referencing the plan for the curb height is provided; 



however, the elevations of the foundation slab that would provide this 



height for the Contractor are not all shown. Please provide this 



information.



The top of curb and top of slab elevations shown on sheet C‐101 are to be 



used.  The height shown here is typical. 



Non‐Critical Comment will be discussed in Final Design discussions with EPA.



168 S‐503



In Section A, please resolve the discrepancy between the overall length of



the ramp shown as 215 feet‐10 % inches when it is shown as 226 feet‐1 



inch on S‐101.



Will check and resolve.  Non‐Critical Comment will be discussed in Final 



Design discussions with EPA.



169 S‐503
No curbs are shown here (N/S ends); however, they are shown at the 



west end per Detail 1 / C‐501. Please coordinate this information.



Dashed line is projection of west curb.  No curbs are proposed at north and 



south.  Will provide appropriate call out.



Non‐Critical Comment will be discussed in Final Design discussions with EPA.
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From: Wetmore, Cynthia
To: Cynthia Babich; Florence Gharibian
Cc: Miranda Maupin; pemodog@sbcglobal.net; LEONIDO-JOHN, STEVEN; Barton, Dana; Sanchez, Yolanda; Yogi,


 David; Senga, Robert@DTSC; James Wells; Willard.Garrett@dtsc.ca.gov
Bcc: Chavira, Raymond
Subject: Additional Phase I testing
Date: Friday, April 10, 2015 3:08:00 PM
Attachments: HiPOx Equipment Testing Plan_4-7-15 Rev.pdf


image002.png


Hi Cynthia & Florence,
 
Attached is the plan for the next step in the functional testing, which is to basically re-run the Phase I
 test, but with some adjustments to the HiPOx system.  As you may recall, the purpose of Phase I is
 to demonstrate that the HiPOx system can achieve the full range of ozone production, which it did
 not achieve during the first run of Phase I.
 
Montrose talked to the manufacturer of the HiPOx system who said that 60 minutes was insufficient
 time to warm-up the HiPOx system to allow maximum ozone production.  The manufacturer
 recommended to warm-up the HiPOx system by recycling water over and over again through the
 HiPOx system until the 27.3 mg/L maximum ozone level is achieved.
 
Once the 27.3 mg/L ozone level is achieved, Montrose will re-run the Phase I test two times.  The
 first test will be the same as the previous Phase I tests.  However, the second test will be run with a
 changed groundwater pumping rates.  In my email last week about the recent extraction well
 sampling, the pCBSA concentration in one of the extraction wells is significantly higher than
 expected.  For the second Phase I test, Montrose will change their groundwater pumping rates (i.e.
 lower the extraction rate in the high pCBSA concentration well, and raise the extraction rate in the
 lower pCBSA concentration wells) to result in an overall lower pCBSA concentration into the
 treatment plant.  This influent groundwater concentration is closer to the influent pCBSA
 concentrations used in the design. 
 
EPA has also requested a sample between the GAC units to see where we are with the pCBSA break-
through GAC. So far, the samples from the tank after both GAC units have been non-detect for
 pCBSA, but I don’t think that will last for very long.  I may get a better handle on how much longer
 pCBSA may continue to be treated to non-detect after seeing the results from that mid-GAC sample.
 
We expect the on-site storage tank to be full after these two Phase I tests.  Montrose will hold the
 treated water in the on-site storage tank to test it for contaminants.  EPA will approve that the
 treated water will be re-injected, only if the levels are below or meet the reinjection standards
 identified in the Record of Decision (ROD).
 
-Cynthia W.
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HiPOx Equipment Testing Plan and Phase IB and IC Testing 



Torrance Groundwater Remediation System (TGRS) 



Montrose Superfund Site, Los Angeles, California 



Following discussions with the HiPOx system vendor, APTwater, Montrose proposes to conduct a test of 



the HiPOx system equipment to evaluate the maximum achievable ozone dose over a period of 1 to 2 



days.  Following the equipment testing, Montrose will conduct two additional Phase 1 tests as described 



below. 



It is APTwater’s opinion that the short duration of the batch tests (60 minutes) performed to date may 



be  limiting  the maximum  achievable ozone dose  at  the HiPOx  reactor.   Therefore,  to  test  the ozone 



generation capability of the HiPOx system, groundwater will be recirculated through the HiPOx reactor 



and back to the influent tanks in a repeating cycle for a period up to 2 days.  The groundwater will not 



be pumped  through  the air strippers, LGAC vessels,  to  the effluent  tank, or discharged.  There will no 



collection  of  samples  or measurement  of  treatment  efficiency.   The  sole  purpose  for  the  test  is  to 



monitor the concentration of ozone delivered  to the HiPOx reactor over a period of time of sufficient 



length to achieve the maximum ozone dose.   



The  influent  tanks  contain  groundwater  generated  during  TGRS  extraction well  sampling.  Montrose 



intends to use this water for testing the HiPOx system.  The concentrations of VOCs and pCBSA  in that 



water will not be tested  in advance as they are not relevant to the objective of this ozone generation 



test.  APTwater will  treat  the groundwater at  the maximum ozone dose  (est. 27.3 milligrams per  liter 



[mg/L]) and normal hydrogen peroxide  ratio  (est. 89 milliliters per minute or 38.0 mg/L).   The HiPOx 



system is based on the hydroxyl radical reaction:  



2O3 + H2O2  2OH• + 3O2 



The HiPOx  system uses hydrogen peroxide  (H2O2) above  the  stoichiometric  level  so  that  the ozone  is 



fully  consumed  by  this  reaction.   Although  some  residual  ozone will  be  present  in  the  recirculated 



groundwater, a more pronounced buildup of oxygen  is expected.  Tap water  is not being used for this 



test, and the amount of oxidant buildup in the recirculated groundwater will depend on several factors 



including the volume of water treated, concentration of dissolved VOCs, and duration of the test (if run 



for  less than 48‐hours).   In any event, the  influent tanks and HiPOx separator are vented to the ozone 



destruct unit  (heated catalyst) which  is expected to effectively neutralize any residual ozone  from  the 



vessel headspace. 



APTwater has revised the programming of the HiPOx system HMI  to electronically  log both  the ozone 



concentration (% by weight) and oxygen production/quality (concentration and dewpoint) generated by 



the system so the trend can be accurately monitored and recorded over time.  APTwater, now a wholly 



owned subsidiary of McWong Environmental Technology, is scheduled to inspect the HiPOx system the 



week of April 6 to verify that the air/water separator and ozone destruct unit are in working order and 



to modify  the piping associated with  the air  release valve.  Once  the system  is operational, APTwater 



plans  to  run a short 30 min  to 2 hour  test  to confirm  that  the PLC data  logging has been successfully 



completed.   A  firm  start  date  for  the  48  hour  test will  be  established  following  that  inspection  and 



subsequent maintenance, if any.  EPA and the State will be notified at least 24 hours in advance, and, up 



to  5  days  in  advance  of  the  start  date  for  the  HiPOx  equipment  test  depending  on  contractor 



availability.  
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Phase 1B Test 



If  the  HiPOx  system  is  successful  in  achieving  the  target  27.3  mg/L  ozone  dose,  Montrose  will 



immediately  re‐run  the Phase 1  test  (herein  referred  to as  the Phase  IB  test)  in accordance with  the 



previously approved Phase 1 Functional Testing Plan (i.e., no delay between HiPOx equipment test and 



Phase 1B test).   Groundwater will be extracted at the approved Phase 1 well flow rates and treated by 



the  HiPOx  system  operating  at  an  ozone  dose  of  27.3 mg/L.    The  groundwater will  additionally  be 



treated using air stripping and carbon adsorption, held in the Effluent and Utility Tanks, and sampled in 



accordance with the approved Phase 1 test plan. 



The TGRS extraction wells were sampled between March 11 and 26, 2015.  Based on the results of those 



samples and  the approved Phase 1  flow  rates,  influent chlorobenzene  (MCB) and para‐chlorobenzene 



sulfonic acid (pCBSA) concentrations during the Phase 1B test are predicted as shown in the table below: 



Extraction Well  Sample Date 
Target
Flow
(gpm) 



MCB
(ug/L) 



pCBSA 
(ug/L) 



UBA‐EW‐1  3/11/2015  25          140,000         630,000  



UBA‐EW‐3  3/12/2015  15               4,500           13,000  



BF‐EW‐1  3/26/2015  42             16,000         120,000  



BF‐EW‐2  3/11/2015  83               8,700           56,000  



BF‐EW‐3  3/12/2015  80               2,100          15,000  



BF‐EW‐4  3/11/2015  140               1,800           25,000  



BF‐EW‐5  3/12/2015  15            42,000        130,000  



G‐EW‐1  3/26/2015  125               1,100           13,000  



G‐EW‐2  3/11/2015  30               2,900           34,000  



G‐EW‐3  3/11/2015  25                  640             4,800  



G‐EW‐4  3/11/2015  120               2,000           24,000  



Total  700 



Flow‐Weighted Average               9,274           54,183  



 



Based on the results of the 2003 HiPOx field pilot test, an ozone dose of 27.3 mg/L is only expected to 



reduce the pCBSA concentration from approximately 54,000 micrograms per liter (ug/L) to 36,000 ug/L 



as shown in the graph below: 
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Based  on  the  above  analysis,  the  post‐HiPOx  pCBSA  concentration  is  not  expected  to  be  below  the 



25,000 ug/L  reinjection  standard.    If  the  LGAC vessels are unable  to  reduce  the pCBSA  concentration 



below the reinjection standard, then the treated groundwater will need to be recirculated back to the 



influent tanks for further HiPOx treatment prior to discharge.   



The Phase 1B test will be conducted  in accordance with the EPA‐approved Phase 1 Functional Testing 



Plan with the following exceptions: 



 Influent Sample:   At the request of APTwater, the  influent sample will additionally be analyzed 



for the following constituents: 



o Alkalinity by EPA 310.1 



o Total Dissolved Solids by EPA 160.1 



o Chemical Oxygen Demand by EPA 410.4 



o Iron and manganese by EPA 6020 



o Nitrate, sulfate, and chloride by EPA 300.0 



o Sulfide by SM 4500 S2‐D  



 Post‐HiPOx  Sample:   At  the  request  of APTwater,  the  post‐HiPOx  sample will  additionally  be 



analyzed for the following constituents: 



o Chemical Oxygen Demand by EPA 410.4 



o Residual ozone by field test kit 



o Residual hydrogen peroxide by field test kit 
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All other aspects of the Phase 1B test will be  identical to the EPA‐approved Phase 1 Functional Testing 



Plan.  If the Post‐LGAC/Effluent sample results are in compliance with the ROD reinjection standards and 



with  concurrence by EPA, Montrose will discharge  the  treated water  from  the Phase 1B  test  via  the 



injection wells. 



Phase 1C Test 



Following submission of the Phase 1B test results to EPA and the State, Montrose will re‐run the Phase 1 



test (herein referred to as Phase 1C) at modified extraction well flow rates.  The well flow rates will be 



modified at Montrose’s discretion  to  reduce  the  influent pCBSA concentration  to  less  than  the design 



concentration of 40,000 ug/L.  The treated groundwater will be held in the Effluent and Utility Tanks and 



sampled in accordance with the approved Phase 1 test plan with the addition of an intermediate LGAC 



sample (collected between LGAC vessels).  The purpose of the Phase 1C test will be to demonstrate that 



the HiPOx system can reduce pCBSA concentrations to less than 25,000 ug/L, under design conditions, in 



advance of conducting the Phase 2 functional testing.     



A pCBSA concentration of 630,000 ug/L was detected at UBA‐EW‐1 in March 2015.  Although the pCBSA 



concentration detected at UBA‐EW‐1 is comparable to concentrations previously detected at monitoring 



well MW‐1  (up  to 770,000 ug/L),  it  is  significantly above  the  concentration assumed  in  the Remedial 



Design  (60,000  ug/L)  and  previously  detected  at  UBA‐EW‐1  in March  2013  (76,000  ug/L).    For  the 



purpose of the Phase 1C test and based on the results of the March 2015 TGRS extraction well sampling, 



Montrose proposes to reduce the extraction rate from UBA‐EW‐1 and increase the extraction rate from 



UBA‐EW‐3, BF‐EW‐2, and BF‐EW‐3 as shown in the table below: 



 



Extraction Well Sample Date 
Target
Flow



(gpm) (1) 



MCB
(ug/L) 



pCBSA 
(ug/L) 



UBA‐EW‐1  3/11/2015  5          140,000         630,000  



UBA‐EW‐3  3/12/2015  25               4,500           13,000  



BF‐EW‐1  3/26/2015  42             16,000         120,000  



BF‐EW‐2  3/11/2015  88               8,700           56,000  



BF‐EW‐3  3/12/2015  85               2,100          15,000  



BF‐EW‐4  3/11/2015  140               1,800           25,000  



BF‐EW‐5  3/12/2015  15            42,000        130,000  



G‐EW‐1  3/26/2015  125               1,100           13,000  



G‐EW‐2  3/11/2015  30               2,900           34,000  



G‐EW‐3  3/11/2015  25                  640             4,800  



G‐EW‐4  3/11/2015  120               2,000           24,000  



Total  700 



Flow‐Weighted Average               5,416          36,876  
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(1)  Montrose  reserves  the  right  to modify  these  flow  rates  based  on  data  obtained  during  the 



Phase  1B  test  and  based  on  other well  operational  data.   Montrose will  notify  EPA  of  any 



changes in flow rate 



At  these modified  flow  rates,  the  influent  pCBSA  is  approximately  37,000  ug/L which  is within  the 



Remedial Design criteria.   At an ozone dose of 27.3 mg/L, the HiPOx system  is expected to reduce the 



pCBSA concentration to approximately 22,000 ug/L as shown in the graph below:   



 



 



The Phase 1C  test will be  conducted  in  an  identical manner  as  the Phase 1B  test with  the  following 



exceptions: 



 Extraction Well Rates:  The extraction well rates will be modified as discussed above in order to 



reduce the influent pCBSA below 40,000 ug/L.  Montrose is currently evaluating the impacts of 



the  modified  well  extraction  rates  over  a  longer  operating  period  using  the  EPA‐approved 



groundwater flow model.   The results of that evaluation will be shared with EPA and the State 



upon completion. 



 HiPOx System:  Ozone generation at the HiPOx system will be optimized in advance of the Phase 



1C test and based on the results of the 48‐hour HiPOx equipment test.  It may be necessary to 



operate the ozone generator  for a several hours, or  longer  in advance of  the Phase 1C  test  in 



order to achieve the maximum ozone dose of 27.3 mg/L.   
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 Mid‐LGAC  Sample:   As  requested  by  EPA,  a mid‐LGAC  groundwater  sample will  be  collected 



during  the  Phase  1C  test  (collected  between  LGAC  vessels).    The mid‐LGAC  sample  will  be 



analyzed for VOCs by EPA 8260B, pCBSA by EPA 314 Modified, and arsenic by EPA 6020.       



All other aspects of the Phase 1C test will be  identical to the Phase 1B test.   EPA and the State will be 



notified at least 24 hours in advance, and up to 5 days in advance of the start date for the Phase 1C test, 



depending on contractor availability. 














Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059








From: Sanchez, Yolanda
To: Florence Gharibian
Cc: Wetmore, Cynthia
Subject: FW: Phase I testing.
Date: Thursday, April 02, 2015 4:56:13 PM
Attachments: image003.png


Phase 1 Functional Test Memo.msg


Florence,
Below is an email that Cynthia Wetmore sent out last month about results from the Phase 1 functional test (i.e.,
 the 30-minute test) and a short explanation on legal constraints to discuss the overall functional test workplan. 
 The folks cc’ed on this email were invited to a very short conference call on 3/19 to discuss.  I only realized you
 were not cc’ed today after seeing Cynthia Wetmore’s earlier email.
 
I know this does not answer all your questions you raised on the Phase 1 Functional Test Memo (attached).  But, I
 wanted to ensure you had the information EPA had provided to others outside the Agency on this discussion. 
 
Yolanda Anita Sanchez, MS, MPA
US Environmental Protection Agency || Region 9 || Superfund Division || Community Involvement
Desk: 415-972-3880
 
“Start where you are. Use what you have. Do what you can.”  - Arthur Ashe
 
 


From: Wetmore, Cynthia 
Sent: Tuesday, March 17, 2015 2:38 PM
To: Cynthia Babich
Cc: Miranda Maupin; pemodog@sbcglobal.net; LEONIDO-JOHN, STEVEN; Barton, Dana; Sanchez, Yolanda; Yogi,
 David; Safouh.Sayed@dtsc.ca.gov; Scandura, John@DTSC; Senga, Robert@DTSC; James Wells
Subject: Phase I testing.
 
Hi Cynthia,
 
As John Lyon’s mentioned in the previous call, EPA is operating under a confidentiality order which limits what we
 can discuss to only publicly available information, which for purposes of the functional testing includes only the
 Phase I functional test.  As EPA moves to approve each phase or step, EPA will work to get a releasable document
 to share with you.  The Phase I test and results are as follows.
 
The Phase I test was developed to test one component of the HiPOx unit, the ozone generator.  The design
 requires the ozone generator in HiPOx system to operate with a range between 23.7 to 27.2 mg/l of ozone. 
 Previous Functional testing in December demonstrated that the system could produce 23.7 mg/L.  Phase I was
 designed to demonstrate the system’s ability to produce 27.2 mg/L ozone.  The ozone when mixed with hydrogen
 peroxide forms a strong oxidant that reduces concentrations of all organic compounds including pCBSA.
 
The Phase I test was run on February 26, 2015.  Although the HiPOx ozone dose system was set at 27.3 mg/L, the
 system was not able to maintain that rate.  An average ozone dose of 25.9 mg/L, was achieved for the test.
   Samples were collected after each unit and the concentrations are as follows:
 


Constituent
Concentration in Groundwater (ug/L) Concentration in Air (ppmv)


Influent Post-HiPOx
Post-Air


 Stripper
Post-LGAC VGAC Influent


Discharge
 Stack


pCBSA 48,000 34,000 31,000 <5 NA NA
MCB 8,400 3,400 85 <0.5 5.7 <0.0005
CF 1,700 1,600 34 <0.5 5.5 <0.0005



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=473C34AE73994A4A8ACAFE6F03E0BAEB-SANCHEZ, YOLANDA

mailto:florencegharibian@yahoo.com

mailto:Wetmore.Cynthia@epa.gov
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			From


			Yogi, David


			To


			pemodog@sbcglobal.net; Cynthia Babich


			Cc


			Barton, Dana; MARTINEZ, YARISSA; Sanchez, Yolanda; DIAZ, ALEJANDRO; Wetmore, Cynthia


			Recipients


			pemodog@sbcglobal.net; delamoactioncommittee@gmail.com; Barton.Dana@epa.gov; martinez.yarissa@epa.gov; Sanchez.Yolanda@epa.gov; Diaz.Alejandro@epa.gov; Wetmore.Cynthia@epa.gov





Hi Cynthia,







Per our conversation last week, please find attached the Phase 1 Functional Test (i.e., 30-60 minute test) memo.  The test has been schedule to happen tomorrow, February 26.  As mentioned in Attachment 2 of the February 17 agenda, we will be providing test results to DAAC within 7-10 days of receipt by EPA.  It is now anticipated these results will be delivered to EPA within 1-3 weeks after completion of the test.  If you have any questions, please feel free to contact me.







 







Thanks,







David







 







David Yogi







Manager, Community Involvement Section







Superfund Division







U.S. Environmental Protection Agency







Phone:  415-972-3350







Mobile:  415-760-5419







Email:  yogi.david@epa.gov
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Phase 1 Functional Testing Plan 




Torrance Groundwater Remediation System (TGRS) 




Montrose Superfund Site, Los Angeles, California 




Objective 




The objective of this short-term test is to demonstrate that the TGRS system is capable of reducing 




dissolved para-chlorobenzene sulfonic acid (pCBSA) concentrations to below the reinjection standard 




under the Record of Decision (25 milligrams per liter [mg/L]) exclusive of any benefit offered by the new 




carbon in the liquid-phase granular activated carbon (LGAC) vessels.  pCBSA concentrations of 23 and 31 




mg/L were detected after air stripping during the first and second functional tests conducted on 




December 1 and 15, 2014, respectively.  However, some of the ozone generation cells did not work 




properly during the second functional test, resulting in an ozone dose approximately 12% below target 




levels.  The faulty ozone generation cells have since been repaired.  Although the new carbon reduced 




pCBSA concentrations below the reinjection standard during the second functional test, the benefit 




offered by this carbon is not expected to be long lasting based on previous bench testing results.  




Therefore, prior to longer term testing, another short functional test will be conducted to ensure that the 




new TGRS system can achieve the 25 mg/L pCBSA injection standard under this short-term test.    




Parameters 




The parameters for the Phase 1 functional test are defined as follows: 




 Extraction Well Flow Rates = same as first functional test (see table below) 




 Total Target Flow Rate = 700 gallons per minute (gpm) 




 Target Ozone Dose = 26 to 27 mg/L 




 Air Stripping Configuration = two in parallel, as designed 




Proposed Extraction Well Flow Rates 




Well 
Flow 




(gpm) 




UBA-EW-1 25 




UBA-EW-3 15 




MBFB-EW-1 0 




BF-EW-1 42 




BF-EW-2 83 




BF-EW-3 80 




BF-EW-4 140 




BF-EW-5 15 




G-EW-1 125 




G-EW-2 30 




G-EW-3 25 




G-EW-4 120 




Total 700 




 




With the exception of the ozone dose, the above parameters are identical to the first functional test 




conducted on December 1, 2014.  For the proposed Phase 1 test, the ozone dose will be increased to the 




maximum or near maximum concentration feasible using the ozone generator.  The treated groundwater 
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generated during the Phase 1 test will not be discharged and held on site pending laboratory results 




confirming that chemical concentrations were reduced in compliance with the ROD’s reinjection 




standards.  Laboratory results will be submitted simultaneously to EPA and the State.  If the laboratory 




results demonstrate that the pCBSA concentration meets the 25 mg/L injection standard and with 




concurrence by EPA, Montrose will discharge the treated water from the Phase 1 testing via the injection 




wells.  




Duration 




The duration of the Phase 1 test will be between 30 and 60 minutes.  Effluent holding Tank 3770 and 




Utility Tank 3750 have a combined capacity of 50,000 gallons.  Assuming that both of these tanks are used 




to temporarily contain the treated groundwater (up to 85% of the tank capacity), the maximum duration 




of this test will be 60 minutes at 700 gpm.  This duration is sufficient to overcome the entrained capacity 




of the process vessels and build up the ozone concentration to the target dose.   




Sampling 




Representative groundwater samples will be collected from the influent, after HiPOx, after air stripping, 




after LGAC, and from the effluent tank.  Representative vapor samples will be collected from the VGAC 




influent and discharge stack.  The groundwater and vapor samples will be analyzed as follows: 




Sample 
VOCs 
EPA 




8260B1 




SVOCs 
EPA 




8270C 




pCBSA 
EPA 




314.0 M 




Metals 
EPA 6010B 
and 7470A 




Arsenic 
EPA 
6020 




Pesticides 
EPA 




8081A 




TOC 
EPA 




415.1 




VOCs 
EPA 




TO-15 




Groundwater 




Influent X  X  X  X  




Post-HiPOx X  X  X  X  




Post-Air 
Stripper 




X  X  X    




Post-LGAC X X X X X X   




Effluent Tank   X      




Vapor 




VGAC Influent        X 




Discharge 
Stack 




       X 




1Including fuel oxygenates 




Analysis of the groundwater samples will focus on dissolved VOCs (including TBA), pCBSA, and arsenic.  




The influent and post-HiPOx samples will additionally be tested for Total Organic Carbon (TOC) to support 




evaluation of oxidant demand for the HiPOx system.  The post-LGAC groundwater sample will be tested 




for the full suite of chemicals with established reinjection standards.  The effluent tank sample will be 




tested for pCBSA at the request of the State.  The samples will be analyzed on standard 5-day turnaround.  




In addition to the laboratory analysis, groundwater pH, dissolved oxygen, and chemical oxygen demand 




will be measured in the field at all four sample locations using calibrated water quality instruments.         
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Discharge of Existing Water 




The effluent and utility tanks are currently holding approximately 40,000 gallons of treated groundwater 




generated during the second functional test conducted on December 15, 2014.  That groundwater meets 




the injection standard for pCBSA (less than 25,000 ug/L) and only two volatile organic compounds (VOCs) 




were detected (12 ug/L tert-butyl-alcohol [TBA] and 3.9J ug/L acetone).  There is no state or federal 




maximum contaminant level (MCL) for TBA or acetone, but there is a state action level of 12 ug/L for TBA.  




Prior to conducting the Phase 1 functional test, a verification sample of the treated groundwater from the 




second functional test will be collected and analyzed for pCBSA.  Laboratory results will be submitted 




simultaneously to EPA and the State.  If the verification sample confirms that pCBSA is below the injection 




standard and with concurrence from EPA, the treated groundwater will be pumped to the TGRS injection 




wells. 




Schedule and Reporting 




Following EPA and State approval, the Phase 1 functional testing will be scheduled.  All field activities can 




be completed in a single day, and only one to two days of advance planning will be required to coordinate 




resources and sampling supplies.  Once established, EPA and the State will be notified at least 24 hours in 




advance of the Phase 1 functional testing schedule. 




Laboratory analysis of the Phase 1 functional testing samples will take approximately five business days.  




Upon receipt, the laboratory results and associated field parameters will be tabulated.  Following review 




by Montrose, the results table and laboratory report will be submitted to EPA and the State.  Given the 




limited nature of the Phase 1 functional testing, no additional reporting is required for this test.    





















Benzene <100 <40 0.34 J <0.5 0.14 <0.0005
1,2-DCA <100 <40 0.78 <0.5 0.020 <0.0005
PCE 67 J 48 <0.5 <0.5 0.12 <0.0005
TCE <100 <40 <0.5 <0.5 0.021 <0.0005
TBA <2,000 <800 12 10 NA NA
Arsenic 6.9 5.7 5.0 2.1 NA NA


 
 
EPA does not believe the Phase I test met its objective to verify the full range of the ozone dosage system.
 
-Cynthia W.
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 








From: Mike Palmer
To: Chavira, Raymond; MARTINEZ, YARISSA; Wetmore, Cynthia; Sayed, Safouh@DTSC; "Battaglia, Lora K.";


 Natalia.Raykhman@CH2M.com
Cc: Mayer, Kevin; Joe Kelly; Kelly.Richardson@LW.com; Brian Dean; "Herring, Staci"; Mark.Riley@aecom.com;


 "CarrGreen, Katharine"
Subject: FW: September 2014 Baseline MACR - final text, tables, Figures
Date: Thursday, March 12, 2015 5:41:30 AM
Attachments: 2014 Baseline MACR_Text, Tables, Figures.pdf


All
Attached is a copy of the final text, tables and figures for the September 2014
 Baseline Monitoring and Aquifer Compliance report.  With appendices the entire
 report is too large to email.  Hard copies and complete versions on CD ROM are
 being generated and will be provided under separate cover.  Any questions or
 comments, please contact me.
Mike
 
Mike Palmer, PG, CHG, CEM
de maximis, inc.
1322 Scott Street, Suite 104
San Diego, CA 92106
619-546-8377
619-546-0924 Fax
619-316-0924 Cell
mpalmer@demaximis.com
www.demaximis.com
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EXECUTIVE SUMMARY 



This report documents the baseline sampling event establishing groundwater conditions prior to the start 
of the Torrance Groundwater Remediation System in accordance with the USEPA approved Monitoring 
and Aquifer Compliance Plan.  This event was coordinated with the Del Amo Superfund Site, the 
International Light Metals site, and Boeing C-6 Facility.   



Although concentrations have increased or decreased in a small number of wells, the overall extent of 
MCB and pCBSA in the UBF, MBFC, Gage, and Lynwood Aquifers has not appreciably changed since 
the prior groundwater monitoring events in 2006, 2009, and 2012.   



The horizontal hydraulic gradients have not increased in any of aquifer units since the prior 
comprehensive monitoring event in 2012.  The horizontal hydraulic gradients remain relatively small 
between 0.0001 and 0.001 ft/ft in all aquifer units.  Similarly, the vertical hydraulic gradients between 
aquifer units have not increased since the prior monitoring event.  The vertical hydraulic gradients 
between the UBF/MBFC and MBFC/Gage remain relatively low between 0.004 and 0.07 ft/ft (i.e., less 
than 2 feet vertical difference between aquifer units).  Consistent with prior monitoring events, the 
vertical hydraulic gradient between the Gage and Lynwood Aquifers remain approximately 0.14 to 0.20 
ft/ft with 11 feet vertical difference between aquifer units.       
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1 INTRODUCTION 



On behalf of Montrose Chemical Corporation of California (Montrose), this Monitoring and Aquifer 
Compliance Report (MACR) addresses groundwater monitoring activities that were conducted during 
September 2014 at the Montrose Superfund Site (Site) in Los Angeles, California (Figure 1).  This 
MACR is the baseline sampling event is to establish groundwater conditions prior to the start of the 
Torrance Groundwater Remediation System (TGRS) in accordance with the United States Environmental 
Protection Agency (USEPA) approved Monitoring and Aquifer Compliance Plan (MACP; AECOM 
2014b and USEPA 2014a).  This event was coordinated with the Del Amo Superfund, the International 
Light Metals (ILM), and Boeing C-6 Sites.      



A total of 339 wells were gauged during this event in September 2014.  Of the 339 wells, 152 wells were 
gauged by AECOM on behalf of Montrose.  The remaining wells were gauged by representatives of the 
other sites.  Between September 3 and 30, 2014, a total of 317 wells were purged and sampled during this 
event.  Of the 317 wells, 83 wells were purged and sampled by AECOM on behalf of Montrose.  The 
remaining wells were purged and sampled by representatives for the other sites.  Split groundwater 
samples were provided from 22 wells to Montrose by the other sites during this event.  The report 
summarizes the methods and procedures utilized during the sampling activities in addition to the 
analytical results. 



1.1 Background 



Montrose manufactured technical grade dichlorodiphenyltrichloroethane (DDT) at this location from 
1947 to 1982, and the USEPA proposed the Site for the Superfund National Priorities List (NPL) in 1984.  
Remedial investigations conducted at the Montrose Site have documented chemical impacts to 
groundwater including chlorobenzene, a volatile organic compound (VOC) and raw material used in the 
DDT manufacturing process (USEPA, 1998).   



The Montrose property is located in an industrialized area within the City of Los Angeles (Harbor 
Gateway) and is surrounded by other environmental sites including: 



• The former Boeing C-6 Facility is located north of the Montrose Property, and the groundwater 
beneath that facility is impacted with chlorinated VOCs, primarily trichloroethene (TCE). 



• The PACCAR and American Polystyrene Sites are located northeast of the Montrose Property, 
and the groundwater beneath those facilities is impacted with chlorinated VOCs, primarily TCE. 



• The former ILM facility is located northwest of the Montrose Property, and although not part of 
the Dual Site Groundwater Operable Unit, the groundwater beneath that facility is impacted with 
chlorinated VOCs, primarily TCE.   



• The Del Amo Superfund Site is located east of the Montrose Property, and the groundwater 
beneath that site is impacted with hydrocarbons, primarily benzene and tert-butyl-alcohol (TBA). 



• The Jones Chemical, Inc. (JCI) facility is located south of the Montrose Property, and the 
groundwater beneath that facility is impacted with chlorinated VOCs, primarily tetrachloroethene 
(PCE) and TCE. 
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A site vicinity map showing the location of these facilities relative to the Montrose property is provided 
as Figure 2.  In 1999, EPA issued a Record of Decision (ROD) for the Dual Site Groundwater Operable 
Unit encompassing both the Montrose and Del Amo Superfund Sites (USEPA, 1999).  The groundwater 
remedy selected by EPA involved groundwater extraction, treatment, and re-injection (i.e., pump and 
treat). Following issuance of the 1999 ROD, EPA issued a Unilateral Administrative Order (“UAO”) in 
2003 ordering Montrose to complete the remedial design of the groundwater treatment system.  A pilot 
extraction and aquifer test was completed in 2008.  EPA issued a second UAO in 2008 for further 
remedial design work.  In August 2012, the Court entered the Construction Partial Consent Decree, which 
obligated Montrose to construct the groundwater treatment system as specified in the 1999 ROD.  EPA 
approved the Remedial Design Report in September 2012 (USEPA, 2012). Construction began in March 
2013 and finished in December 2014.  



Due to the presence of dense non-aqueous phase liquid (DNAPL) at the Montrose property, EPA 
established a Technical Impracticability (TI) Waiver Zone surrounding the Montrose property.  The 
groundwater remedy requires hydraulic containment of dissolved chlorobenzene within the TI Waiver 
Zone and simultaneous chlorobenzene plume reduction to In-Situ Groundwater Standards (ISGS) outside 
of the TI Waiver Zone.  Construction of the groundwater remedy has been completed and the operation of 
the system is pending USEPA approval to begin.  A Partial Consent Decree (CD) for operation of the 
groundwater remedy is currently under negotiation with EPA.  The MACP was prepared as required 
under the Partial CD and in accordance with the monitoring requirements established in the ROD.   



1.2 Site Hydrology 



The hydrologic units associated with the Dual Site Operable Unit are briefly summarized below (from 
shallowest to deepest): 



Upper Bellflower Aquitard (UBF)/Water Table:  This water-bearing unit typically occurs from 
approximately 60 to 105 feet below ground surface (bgs) at the Site.  The unit is characterized by 
interbedded layers of fine-grained sand and silt/clay.  The lower portion of the UBF, from approximately 
95 to 105 feet bgs, is predominantly composed of silty sand.    



The UBF is the uppermost water-bearing unit and is also called the Water Table Unit.  The UBF is also 
hydraulically consistent with the Middle Bellflower B Sand (MBFB) as defined at the ILM, Boeing and 
Del Amo Superfund Sites. 



Middle Bellflower C Sand (MBFC):  The MBFC directly underlies the UBF and typically occurs from 
approximately 105 to 130 feet bgs.  The MBFC is predominantly composed of fine-grained sand with 
increasing grain size towards the bottom of the unit.  The MBFC is a confined aquifer with water levels 
only slightly deeper than in the UBF.   



Gage Aquifer (Gage):  The Gage is the aquifer unit underlying the MBFC and typically occurs from 
approximately 140 to 200 feet bgs at the Montrose property.  The Lower Bellflower Aquitard separates 
the two aquifer units.  The Gage is predominantly composed of fine-grained sand with decreasing grain 
size towards the bottom of the unit and is relatively homogeneous at the Site.  The Gage is a confined 
aquifer unit with water levels typically 1 to 2 feet deeper than in the MBFC.   
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Lynwood Aquifer (Lynwood):  The Lynwood is the aquifer unit underlying the Gage and typically occurs 
beginning at a depth of approximately 230 feet bgs.  The Gage-Lynwood Aquitard separates the two 
aquifer units.  The upper portion of the Lynwood is predominantly composed of fine to medium-grained 
sand, while underlying portions are predominantly composed of well-graded sands, gravelly sands, and 
sandy gravels.  The Lynwood is a confined aquifer with water levels approximately 10 feet deeper than in 
the Gage.    



1.3 Description of Torrance Groundwater Remediation System  



Pursuant to the requirements of the ROD, the groundwater remedy for the Dual Site Operable Unit 
involves pumping, treating, and re-injecting as close as feasible to 700 gallons per minute (gpm) of 
groundwater from three water-bearing zones  Information on the extraction wells is discussed below 
 



• Extraction from three Water Table extraction wells including UBA-EW-1, UBA-EW-3, and 
MBFB-EW-1.  Montrose submitted a modeling memorandum to EPA on June 18, 2014 
proposing to add well UBA-EW-3 and eliminate UBA-EW-2 from the remedy (AECOM, 2014a).  
EPA approved this well field in a letter dated December 17, 2014 (USEPA 2014b); 



• Extraction from five MBFC extraction wells including BF-EW-1 through BF-EW-5.  Montrose 
proposed to eliminate BF-EW-6 in the June 18, 2014 modeling memorandum; and 



• Extraction from four Gage Aquifer extraction wells including G-EW-1 through G-EW-4.  A fifth 
Gage Extraction well, G-EW-5, was installed but found to exhibit unusually low yield and high 
drawdown.  Consequently, Montrose proposed to eliminate well G-EW-5 from the remedy in a 
memorandum dated April 21, 2014 (SSPA, 2014). 



 
Groundwater extracted from the above-referenced 12 wells will be conveyed through underground 
pipelines to the Montrose Property for treatment.  At the Montrose Property, the groundwater will be 
treated using a combination of advanced oxidation (HiPOx™), air stripping, and carbon adsorption to 
remove dissolved VOCs and pCBSA as needed to comply with the re-injection and in situ groundwater 
standards as established in the ROD.  The treated groundwater will be pumped through additional 
conveyance pipelines to 7 Gage Aquifer injection wells located along the western and eastern flanks of 
the chlorobenzene plume including G-IW-1 through G-IW-5, G-11 (in lieu of G-IW-6), and G-IW-7.  A 
map depicting the location of the groundwater extraction/injection well network and associated 
conveyance pipelines is provided as Figure 3.  An estimated 30 to 50 years of TGRS operations will be 
required in order to reduce chlorobenzene concentrations to below the ISGS level in all water-bearing 
units outside the TI Waiver Zone extent.  
 
1.4 Description of Monitoring Well Network 



There are 129 Montrose-owned monitoring wells located at and surrounding the Montrose Property 
including: 
 



• 43 Water Table monitoring wells including 10 DNAPL monitoring wells, 2 DNAPL injection test 
wells, and 1 DNAPL observation well 



• 41 MBFC monitoring wells including two Lower Bellflower Aquitard monitoring wells 
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• 38 Gage Aquifer monitoring wells including two Lower Gage monitoring wells 
• 7 Lynwood Aquifer monitoring wells 



 
Extensive monitoring well networks are additionally present at the Del Amo Superfund Site, Boeing C-6 
Facility, and ILM Site.  A smaller number of groundwater monitoring wells is present at the JCI, 
PACCAR, and American Polystyrene sites, although routine groundwater monitoring is not currently 
conducted at those facilities.  Additionally, the remedial investigations at certain sites, including the 
PACCAR and American Polystyrene sites are not yet complete.  The combined monitoring well network 
from all Responsible Parties and surrounding facilities is extensive and provides a comprehensive set of 
data for characterizing groundwater impacts and monitoring remedy progress at the Dual Site 
Groundwater Operable Unit. 
 
The Boeing and ILM sites are located north and northwest of the Montrose Property respectively.  The 
Del Amo Site is located east of the Montrose Property.  The dissolved TCE and benzene plumes overlap 
with the chlorobenzene plumes in some areas, and consequently, some of the monitoring wells serve to 
delineate more than one plume.  For example, Boeing samples wells that define the chlorobenzene plume 
extent north of the Montrose Property including CMW001 and CMW002.  Similarly, ILM samples wells 
that define the northwestern extent of the chlorobenzene plume including MW-3, MW-8, BF-1, and G-20.  
Shell samples wells that define the eastern extent of the chlorobenzene plume including PZL0025, 
SWL0058, and G-17.   
 
Boeing currently conducts semi-annual groundwater sampling.  During September 2014, Boeing sampled 
68 monitoring wells and is expected to sample 48 monitoring wells during March 2015.  ILM conducts 
annual groundwater sampling.  During September 2014, ILM sampled 54 monitoring wells, including 12 
wells owned by Montrose.  Shell for the Del Amo Superfund Site sampled a total of 91 monitoring wells, 
including seven wells owned by Montrose, as part of its baseline monitoring event to be conducted under 
a separate Partial CD.  Routine sampling of groundwater for the PACCAR and American Polystyrene 
facilities will be addressed by those responsible parties.  The combined monitoring well network for all 
the sites is more than 330 wells and serves to provide a comprehensive evaluation of groundwater impacts 
associated with the Dual Site Operable Unit.      
 
1.5 Monitoring Objectives 



The overall objective of the monitoring program is to collect reliable and sufficient groundwater data for 
monitoring remedy performance and demonstrating compliance with the objectives established in the 
ROD (USEPA, 1999).  The ROD established a series of monitoring program objectives specific to 
hydraulic containment, plume reduction, and pCBSA monitoring as detailed in the MACP.     
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2 FIELD AND ANALYTICAL METHODS 



Groundwater gauging and sampling activities were performed between September 3 and 30, 2014.  
Groundwater levels were gauged from a total of 339 wells during the 2014 monitoring event.  A total of 
317 wells were purged and sampled utilizing low flow purging methods.  The field practices and 
procedures utilized for this groundwater monitoring event were consistent with the MACP.  A brief 
description of the groundwater gauging, sampling, and analyses is provided below. 



2.1 Groundwater Elevations 



Between September 2 and 4, 2014, groundwater levels were collected from a total of 339 wells, with the 
exception of a few wells that were gauged later in September due to limited access.  The number of wells 
gauged by unit is described below: 



• 151 UBF wells, which  46 Montrose wells, 45 Del Amo Superfund monitoring wells, 38 Boeing 
monitoring wells, and 22 ILM monitoring wells  



• 108 MBFC wells, including 51 Montrose wells, 19 Del Amo Superfund monitoring wells, 28 
Boeing monitoring wells, and 10 ILM monitoring wells 



• 73 Gage Aquifer wells, which includes 48 Montrose wells, 10 Del Amo Superfund monitoring 
wells, 6 Boeing monitoring wells, and 9 ILM monitoring wells 



• 7 Lynwood Aquifer wells 



Groundwater levels were gauged using a Solinst Model 102 electronic water level meter.  The depth to 
groundwater was measured from the surveyed top of casing.  Groundwater elevations were determined by 
subtracting the depth to water from the top of casing elevation.  Groundwater levels and elevations are 
provided in Table 1 and are based on the National Geodetic Vertical Datum (NGVD) 29.  Groundwater 
elevation results for each water-bearing unit are discussed in Section 3.0. 



All 5 water level meters utilized by representatives of Montrose, Del Amo Superfund Site, ILM, and 
Boeing were checked prior to the start of gauging on September 2, 2014.  All 5 water level meters utilized 
for the gauging activities were within 0.05 feet of each other (specifically, 4 water level meters measured 
within 0.01 feet of each other).  No corrections were made to the water level measurements collected on 
September 2, 2014.  TGRS extraction wells were not operating within 48-hours of the gauging event, 
however, seven Boeing extraction wells (EWB003, MW0005, WCC-07S, EWC003, EWC005, EWG001 
and EWG002) were operating.  



Groundwater elevation gauging results collected by others are mapped in this report, but are not otherwise 
tabulated or discussed. The surveyed top of casing elevations for the wells owned by Boeing and ILM are 
based on the North American Vertical Datum (NAVD) 88.  The difference in the two survey datums is 
approximately 2.45 feet.  Consequently, the groundwater elevations reported for the Boeing and ILM 
wells was corrected by subtracting 2.45 feet.  The elevations shown in Table 1 and the figures are the 
corrected values for NGVD 29.  



2.2 Groundwater Sampling Methods 



In contrast to previous groundwater monitoring events (with exception of the Pre-Baseline event), which 
used a 3 purge volume or macro purge approach, groundwater samples were collected using low flow 
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sampling methods per the MACP.  Low flow sampling methods were also utilized to sample groundwater 
at the Del Amo Superfund Site, Boeing C-6 Facility, and ILM Site.   
 
Low flow sampling methods were conducted in compliance with established EPA protocols (USEPA, 
1996).  A low flow bladder pump, the 1.75-inch QED Environmental Systems Sample Pro, dedicated 
tubing, and a compressed nitrogen cylinder were used to collect groundwater samples from the middle of 
the well screen.  The pump was positioned in the middle of the well screen, and the well purged at a low 
flow between 100 and 400 milliliters per minute.  The water level in the well was gauged to ensure no or 
minimal drawdown during purging.       
 
Before and after each well, the stainless steel components were decontaminated utilizing a standard triple 
rinse method and non-phosphate detergent, and the disposable bladder and tubing were replaced.  Only 
distilled water was utilized during decontamination procedures; Site water was not used during any 
portion of the field operations.  All decontamination and purge water was pumped to the UBA-EW-3 
treatment system for processing. 
 
Following purging, groundwater samples were collected directly from the pump tubing using laboratory-
supplied sample containers.  All groundwater sample containers were filled completely with no void or 
trapped air space.  All sample containers were labeled, packed in coolers, and transferred to a courier to 
be transported to Eurofins CalScience Environmental Laboratory (CalScience) or Test America 
Laboratories, Inc. under proper chain-of-custody procedures.          
 
Field parameters were monitored during well purging to ensure stable groundwater conditions prior to 
sampling.  Groundwater quality monitoring instruments were calibrated daily (prior to use) for 
monitoring the following parameters:  temperature, pH, electric conductivity, dissolved oxygen (DO), 
oxidation reduction potential (ORP), and turbidity.  Groundwater was purged until at least one tubing 
volume was removed and temperature, pH, and electrical conductivity had stabilized within ±10% over 
three consecutive readings and turbidity was below 20 Nephelometric turbidity units (NTUs).  All 
groundwater data generated during well purging were recorded on a field purge log, which are presented 
in Appendix A. 



2.3 Analytical Methods 



All groundwater samples collected during the 2014 baseline monitoring event were analyzed for the 
following: 



• VOCs:  A total of 83 samples were collected by AECOM and submitted for VOC analysis by 
EPA Method 8260B.  An additional 17 samples were collected from wells by other consultants, 
which are a part of the Montrose MACP. 



• pCBSA:  A total of 83 samples were collected by AECOM and submitted for pCBSA analysis by 
EPA Method 314.0 Modified.  An additional 17 samples were collected from wells by other 
consultants, which are a part of the Montrose MACP. 



The majority of groundwater samples were analyzed by Calscience in Garden Grove, California.  
Groundwater samples collected by Boeing were submitted to Test America Laboratories, Inc. (Test 
America) in Irvine, California.  The groundwater samples collected by AECOM from well SWL0049 
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were analyzed for VOCs by Test America.  Copies of laboratory reports and electronic data deliverables 
collected by AECOM on behalf of Montrose are provided in Appendix B.   



2.4 Quality Assurance/Quality Control 



Quality assurance quality control (QA/QC) samples were collected to monitor the effectiveness of the 
decontamination procedures and to identify any field or laboratory conditions that may have affected 
sample integrity in accordance with MACP.  There were a total of 40 QA/QC samples collected, which 
included the following:  



• Trip Blanks (TB-20140903, TB-20140904, TB-20140905, TB-20140908, TB20140908-B, TB-
20140909, TB20140909-B, TB-20140910, TB20140911, TB-20140915, TB-20140916, 
TB20140918, and TB-20140919) – One new laboratory-prepared trip blank sample was 
transported with each cooler containing more than one groundwater sample submitted and 
analyzed for VOCs by EPA Method 8260B.   



• Equipment Blanks (EB-20140903, EB-20140904, EB-2040905, EB-20140908, EB-20140909, 
EB-20140910, EB-20140911, EB-20140915, EB-20140916, EB-20140918 EB-20140919, EB-
20150113) – Eleven equipment blanks were collected to test for potential cross-contamination 
from the sampling equipment, an equipment blank was collected daily when sampling with a non-
dedicated pump.  Laboratory certified water was poured across the decontaminated sampling 
pump and collected in laboratory supplied containers.  Each equipment blank sample was 
analyzed for VOCs by EPA Method 8260B and pCBSA by EPA Method 314.0 Modified.  The 
equipment blanks were analyzed by the same analytical methodologies as the primary samples.    



• Duplicate Samples (MW-900-20140905, BF-100-20140908, BF-1200-20140916, BF-1500-
20140904, G-100-20140909, G-1300-20140905, G-1700-20140910, G-2600-20140904, LG-100-
20140916, and LW-100-20140910) – Duplicate samples were collected from 10 of the 83 wells 
sampled.  The wells selected for duplicate sample collection were MW-9, BF-1, BF-12, BF-15, 
G-1, G-13, G-17, G-26, LG-1, and LW-1.  For these wells, a duplicate set of sample containers 
was filled immediately following the collection of the corresponding unique sample.  Each 
duplicate sample was handled and analyzed in an identical fashion as the unique samples. 



• Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples – 10 MS/MSD samples were 
analyzed.  At each of these wells, additional sets of sample containers were filled immediately 
following collection of the corresponding unique sample and submitted for laboratory QA/QC 
purposes.  Each MS/MSD sample was handled and analyzed in an identical fashion to the unique 
samples.   



A Tier 2 or Level III data validation review was performed on all of the analytical data for accuracy and 
completeness.  A full data package for a Tier 3 or Level IV data validation review was provided that 
included more than 10% of the samples analyzed for the sampling suite and included the following 
information: method blank data, surrogate, tuning, and calibration data, chromatographs, and instrument 
run logs.  The laboratory provided analytical data in both hard copy and electronic data deliverable (EDD) 
format.  All analytical results, including QA/QC sample results, are discussed in Section 3.0 of this report.  
During this event, all results were valid and usable.  A copy of the Data Quality Assessment and Data 
Validation Report is provided in Appendix C.  
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2.5 Waste Management 



Purged groundwater and decontamination water generated during sampling activities was treated utilizing 
the temporary UBA-EW-3 treatment system located on the corner of 204th street and Normandie Avenue 
across the street from the Montrose Property.  During the month of September 2014, treated groundwater 
was intermittently discharged under National Pollutant Discharge Elimination System (NPDES) Permit 
No. CAG994004 and Order No. R4-2013-0095 (Compliance File No. CI-8819).  This permit was last 
revised on March 12, 2014 and authorized the discharge of treated groundwater associated with the 
Montrose Superfund Site to a maximum of fourteen separate outfalls designated as M-001 through M-
014.  Groundwater was treated prior to discharge using filtration, granular activated carbon (GAC), and 
resin for metals treatment. More information regarding the operation of this system can be found in the 
Third Quarter 2014 Self-Monitoring Report submitted to the Los Angeles Water Quality Control Board 
on November 14, 2014 (AECOM, 2014c). 
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3 GROUNDWATER MONITORING RESULTS 



This section summarizes the monitoring results, both hydraulic and laboratory data, from the groundwater 
monitoring event conducted during September 2014.  This section only presents the results of wells 
sampled as part of the Montrose MACP.  Sections 3.1 through 3.4 discuss groundwater elevations, 
horizontal groundwater gradients, field parameters, and analytical results for the designated water-bearing 
units.  Vertical groundwater gradients between water-bearing units are discussed in Section 3.5.  QA/QC 
results and data validation are discussed in Sections 3.6 and 3.7. 



During the 2014 groundwater monitoring event, 83 wells were purged and sampled by AECOM on behalf 
of Montrose.  An additional 213 groundwater wells were sampled by representatives on behalf of the Del 
Amo Superfund (91 wells), ILM (54 wells) and Boeing (68 wells) during this event.  Split samples from 
another 22 wells were collected by representatives of the Del Amo Superfund Site, ILM, and Boeing and 
provided to AECOM.   



A groundwater sampling matrix is provided as Table 2 and summarizes the wells sampled, the split 
samples provided to AECOM, the sampling dates, and the requested analyses.  The samples from the 83 
wells purged by AECOM were analyzed for VOCs and pCBSA.  A total of 40 QA/QC samples including 
equipment blanks, duplicates, MS/MSDs, and trip blanks were also collected.  The VOC concentrations 
detected during this event are summarized in Table 3.  The pCBSA concentrations detected during this 
event are summarized in Table 4.  Groundwater elevation maps, hydrographs, chlorobenzene and pCBSA 
isoconcentration maps are provided as Figures 4 through 19.  Sample results collected by the Del Amo 
Superfund Site, ILM, and Boeing have been mapped in this report, but are not otherwise tabulated or 
discussed except where appropriate for delineating dissolved contaminants associated with the Montrose 
Superfund Site.  The results are presented by water-bearing unit in the following sections.   



3.1 Upper Bellflower Aquitard 



On September 2, 2014, a total of 45 UBF wells were gauged by AECOM.  Between September 3 and 30, 
2014, 17 UBF wells were sampled by AECOM.  An additional 3 wells were sampled by ILM and 2 wells 
by Shell for the Del Amo Superfund Site.       



3.1.1 Groundwater Elevations and Horizontal Gradient 



The depth to groundwater in the Montrose UBF monitoring wells ranged from 33.00 (MW-24) to 65.11 ft 
(MW-8).  The associated groundwater elevations ranged from -9.39 feet mean sea level (MSL) at 
PZL0025 to -11.07 ft AMSL at MW-25.  Boeing extraction wells EWB003, MW0005 and WCC-07S 
were in operation during the gauging event and influenced groundwater elevations for wells located on 
the Boeing property.  



At the Montrose property, groundwater elevations were relatively flat and ranged from -10.16 ft MSL at 
UBI-1 and UBI-2 to -10.48 ft MSL at UBE-3.  Groundwater elevations are provided in Table 1 and 
mapped in Figure 4. 



The horizontal hydraulic gradient in the UBF across the Montrose property is relatively small at 
approximately 0.0002 ft/ft in a generally southerly direction.  The horizontal gradient is slightly below the 
gradient range previously measured in 2012 (i.e., 0.0003 ft/ft). 
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Groundwater elevations in the UBF have fallen by approximately 0.6-ft since the groundwater event in 
2012.  A hydrograph of groundwater elevations in the UBF is provided as Figure 5. 



3.1.2 Field Parameters 



Groundwater parameters monitored during well purging activities included temperature, pH, EC, DO, 
turbidity, and ORP.  All UBF wells were purged utilizing low flow techniques until the parameters 
stabilized a minimum of three consecutive readings within 10 percent.  The stabilized parameters are 
considered to be representative of groundwater conditions within that water-bearing unit and are 
summarized as follows: 



• Groundwater was purged at rates between 50 and 350 milliliters per minute (ml/min) 
• Temperature ranged from 22.30 to 27.39° Centigrade (°C) 
• pH ranged from 6.01 to 7.85 
• Conductivity ranged from 1.014 to 6.348  milliSiemens per centimeter (mS/cm) 
• DO ranged from 0.23 to 3.18 milligrams per liter (mg/L) 
• ORP ranged from -74 to +135 millivolts (mV) 
• Turbidity ranged from less than 1 to 138 NTUs 



3.1.3 Chlorobenzene 



A total of 22 groundwater samples were collected and analyzed for VOCs by EPA Method 8260B from 
wells screened in the UBF as a part of the Montrose MACP.  This scope included all monitoring wells 
located within the chlorobenzene plume extent (8 wells), with the exception of DNAPL-impacted wells, 
and the majority of the perimeter wells to reliably delineate the extent of chlorobenzene at the site (14 
wells), including all six wells downgradient of SWL0049.  Monitoring well MW-2, located within the 
DNAPL impacted area, is included for the purposes of characterizing the dissolved chlorobenzene 
concentration. AECOM collected 17 samples, Shell collected two samples (PZL0025 and MW-28) and 
ILM collected three samples (MW-3, MW-8 and MW-31).  An additional 116 wells were sampled by 
others as part of the Boeing, ILM and Del Amo Superfund programs and include Montrose wells MBFB-
OW-1, MW-7, MW-17, MW-21, MW-27 and MW-29.   



Chlorobenzene concentrations in the UBF varied from <0.50 µg/L at multiple wells to 350,000 µg/L at 
MW-2.  Concentrations exceeding the ISGS of 70 µg/L were detected at six wells sampled as a part of the 
MACP, (MW-1, MW-2, MW-4, MW-11, MW-12 and SWL0049) and two wells sampled as a part of 
other investigations (MW-14 and MW-13).  Chlorobenzene results are provided in Table 3, and 
chlorobenzene results for all UBF monitoring wells sampled in 2014 and Baseline TGRS extraction wells 
are mapped in Figure 5.   



Chlorobenzene concentrations in the UBF were generally consistent with historical results with the 
exception of the following: 



• MW-4:  Chlorobenzene concentration of 960 µg/L is significantly below the 2006 detection of 
18,000 µg/L. The historical range for this well is (58 to 18,000 µg/L).   



• MW-5:  Chlorobenzene concentration of 19 µg/L is significantly below the 2004 detection of 480 
µg/L. The historical range for this well is (8.4 to 200,000 µg/L).   
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• MW-11: Chlorobenzene concentration of 320 µg/L is below the historical range (930 to 34,000 
µg/L).  This well was last sampled in January 2004.    



• MW-12: Chlorobenzene concentration of 650 µg/L is below the historical range (2,800 to 8,200 
µg/L).  This well was last sampled in January 2004.   



• SWL0049:  During the 2012 event, the chlorobenzene concentration in this well was detected at 
2,900 µg/L which was above the historical range (8 to 2,100 µg/L).  The prior result from 
November 2006 (8 µg/L) was anomalously low relative the rest of the historical data for this well 
(520 to 2,100 µg/L).  Chlorobenzene levels in this well continued to rise throughout 2012 and 
2013 until beginning to decline in July 2014 as a result of pilot extraction testing activities.  The 
chlorobenzene concentration trend for SWL0049 is included in Appendix D.  Beginning in 
November 2013, a series of pilot extraction test were conducted at the following upgradient 
wells: 



o MW-13: This well is located north of SWL0049 and is located in the immediate vicinity 
of proposed TGRS extraction well UBA-EW-2.  A pilot extraction test was conducted 
from November 18 to December 31, 2013 at this location.  Due to the presence of TBA 
from the nearby Del Amo Site, the testing at this well was terminated. 



o MBFB-EW-1 and MW-14: These wells were the closest upgradient wells to SWL0049. 
From  February 20 to March 31, 2014, both were pumped at cumulative rates ranging 
from 5 to 15 gpm.  Due to the presence of benzene and TBA from the nearby Del Amo 
Site and comparatively low chlorobenzene, the testing at these wells was terminated. 



o UBA-EW-3:  Extraction well UBA-EW-3 was drilled and installed in March 2014 and is 
located approximately 140 ft northwest (upgradient) of SWL0049.  A temporary 
extraction system was constructed and a pilot extraction test was started on May 7, 2014. 
Groundwater was pumped at rates ranging from 10 to 45 gpm.  After two months of 
operation, chlorobenzene concentrations began to decline in SWL0049.  The test was 
terminated on October 31, 2014 in order to complete TGRS construction.  The progress 
sample collected on October 31, 2014 is posted on Figure 5 instead of the September 30, 
2014 result. 



With the exception of the above wells, the overall distribution of chlorobenzene in the UBF remains 
relatively unchanged from the prior groundwater monitoring events.  Concentration versus time graphs of 
the above wells and plume edge wells are presented in Appendix D.  



3.1.4 Other VOCs 



Other than chlorobenzene, a total of 16 VOCs were detected in the groundwater samples collected from 
UBF wells during the 2014 monitoring event.  VOC results are provided in Table 3.  10 of the 16 detected 
VOCs exceeded their respective ISGS in at least one sample including (in declining concentration order): 



• Chloroform (CF):  17 of 22 samples at concentrations from 0.27 J µg/L at MW-30 to 31,000 
µg/L at MW-2, which is consistent with historical results. The chloroform concentration at MW-
6 is lower at 710 µg/L than the historical range of 1,500 to 8,300 µg/L.  All other CF 
concentrations are consistent with historical results. 
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• Tetrachloroethene (PCE):  13 of 22 samples at concentrations to 6,100 µg/L at MW-6.  All other 
PCE concentrations are consistent with historical results.   



• Benzene:  5 out of 22 samples at concentrations from 0.66 J µg/L at MW-11 to 2,400 µg/L at 
MW-1.  The benzene concentrations are consistent with historical results.    



• Trichloroethene (TCE):  14 of 22 samples at concentrations from 1.1 µg/L at MW-11 to 510 
µg/L at MW-4.  The TCE concentration of 510 µg/L at MW-4 is above the historical range for 
this well (<5 to 170 µg/L).  All other TCE concentrations are consistent with historical results. 



• 1,2-Dichloroethane (1,2-DCA): 5 of 22 samples at concentrations to 140 µg/L at SWL0049.  All 
1,2-DCA concentrations are consistent with historical results.  



• 1,1,2-Trichloroethane (1,1,2-TCA):  1 of 22 samples at a concentration of 68 µg/L at MW-22, 
which is within the historical range for this well (3 to 170 µg/L). 



• 1,1-Dichloroethene (1,1-DCE):  5 of 22 samples at a concentrations from 0.31 J µg/L at MW-22 
to 40 µg/L at MW-3, which is consistent with historical results. 



• cis-1,2-Dichloroethene (c-1,2-DCE):  2 of 22 samples at concentrations of 0.59J µg/L at MW-3 
and 35 µg/L at MW-6, which is consistent with historical results. 



• 1,4-Dichlorobenzene (1,4-DCB):  2 of 22 samples at a concentrations of 1.7 J in MW-12 and 19 
µg/L at SWL0049, which is consistent with historical results. 



• 1,1-Dichloroethane (1,1-DCA): 2 of 22 samples at a concentrations of 1.5 µg/L at MW-3 and 15 
J µg/L at MW-6, which is below the historical range for this well (<50 to 130 µg/L). 



3.1.5 pCBSA 



A total of 22 groundwater samples were collected and analyzed for pCBSA by modified EPA Method 314 
from wells screened in the UBF as a part of the Montrose MACP.  pCBSA was detected in 15 out of 22 
wells in concentrations  between 2.6 J (MW-9) and 520,000 µg/L (MW-2).  pCBSA results are provided 
in Table 4 and mapped on Figure 7.  pCBSA concentrations in the UBF were generally consistent with 
historical results with the exception of the following: 



• MW-12:  pCBSA concentration of 130 µg/L is below the historical range (8,900 to 54,000 µg/L).  



• MW-10 and MW-11:  pCBSA concentration of 170 and 240 µg/L respectively are above the 
historical results of <10 and <100 µg/L. 



With the exception of the above wells, the overall distribution of pCBSA in the UBF remains relatively 
unchanged from the prior groundwater monitoring events.   



3.2 Middle Bellflower C Sand Aquifer 



On September 2, 2014, a total of 55 MBFC wells were gauged by AECOM.  Between September 3 and 
30, 2014, 18 MBFC wells were sampled by AECOM.  An additional 4 wells were sampled by Boeing, 3 
wells were sampled by ILM, and 2 wells by Shell for the Del Amo Superfund Site.   
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3.2.1 Groundwater Elevations and Horizontal Gradient 



The depth to groundwater in the MBFC monitoring wells ranged from 30.12 (SWL0058) to 66.01 ft (BF-
34).  The associated groundwater elevations ranged from -9.76 ft MSL at BF-32A to –14.00 ft MSL at 
SWL0033.  At the Montrose property, groundwater elevations ranged from -10.17 ft MSL at BF-02 to -
10.57 ft MSL at BF-03.  Groundwater elevations in the MBFC are provided in Table 1 and mapped in 
Figure 8. 



The horizontal hydraulic gradient in the MBFC downgradient from the Montrose property is 
approximately 0.0003 to 0.0004 ft/ft in a south/southeasterly direction.  The hydraulic gradient increases 
slightly to the southeast (i.e., from 0.0003 to 0.0004 ft/ft).  The horizontal gradient is consistent with the 
gradient previously measured in 2012 (i.e., 0.0003 to 0.0005 ft/ft). 



Groundwater elevations in the MBFC have fallen by approximately 0.2-ft  since 2012.  A hydrograph of 
groundwater elevations in the BFS is provided as Figure 9. 



3.2.2 Field Parameters 



Groundwater parameters monitored during well purging activities included temperature, pH, EC, DO, 
turbidity, and ORP.  All MBFC wells were purged utilizing low flow techniques until the parameters 
stabilized a minimum of three consecutive readings within 10 percent.  The stabilized parameters are 
considered to be representative of groundwater conditions within that water-bearing unit and are 
summarized as follows: 



• Groundwater was purged at rates between 50 and 350 ml/min 
• Temperature ranged from 21.78 to 25.67°C 
• pH ranged from 5.93 to 10.09 
• Conductivity ranged from 1.014 to 6.348 mS/cm 
• DO ranged from 0.15 to 2.67 mg/L 
• ORP ranged from -240 to +113 mV 
• Turbidity ranged from 0.41 to 97 NTUs 



The MBFC field parameters measured for temperature, DO and ORP during this event are generally 
consistent with the 2012 groundwater monitoring event.  By changing to low flow sampling methods, the 
remaining field parameters are not consistent for pH, conductivity, and turbidity with the last monitoring 
event. 



3.2.3 Chlorobenzene 



A total of 27 groundwater samples were collected from MBFC monitoring wells and analyzed for VOCs 
by EPA Method 8260B (including 18 samples collected by AECOM, 4 by Boeing, 3 by ILM and 2 by 
Shell) as part of the Montrose MACP.  This sampling scope includes all monitoring wells located within 
the chlorobenzene plume (19 wells) and nearly all perimeter wells (17 wells) to reliably delineate the 
extent of the chlorobenzene at the site.  Only a few redundant wells were excluded from this event 
because they are too remote from the chlorobenzene plume and do not contribute to the delineation of 
chlorobenzene at the site.  An additional 45 wells were sampled by others as a part of the Boeing, ILM 
and Del Amo Superfund programs and include Montrose wells BF-6, BF-13, and BF-34. 
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Chlorobenzene concentrations in the MBFC varied from <0.5 µg/L at multiple wells to 12,000 µg/L at 
BF-9.  Concentrations exceeding the ISGS of 70 µg/L were detected at 16 wells.  Chlorobenzene results 
are provided in Table 3 and mapped on Figure 10.   



Chlorobenzene concentrations in the MBFC were generally consistent with historical results with the 
exception of the following: 



• BF-3: Chlorobenzene concentration of 1,500 µg/L is significantly below the historical range of 
(6,100 to 23,000 µg/L).   



• BF-4: Chlorobenzene concentration of 550 µg/L is significantly below the historical range of 
(15,000 to 42,000 µg/L).  This well was last sampled in 2004. 



• BF-11: Chlorobenzene concentration of 6.1 µg/L is significantly below the historical range of 
(100 to 8,800 µg/L) and the 2012 detection of 5,600 µg/L. 



• BF-14:  Chlorobenzene concentration of 41 µg/L is below the historical range (1,200 to 2,000 
µg/L) and the 2012 detection of 730 µg/L. 



• BF-15:  Chlorobenzene concentration of 690 µg/L is below the historical range (8,300 to 42,000 
µg/L) and the 2012 detection of 10,000 µg/L.  



• BF-20:  Chlorobenzene concentration of 5,300 µg/L is above the historical range (29 to 2,100 
µg/L). 



• BF-21:  Chlorobenzene concentration of 240 µg/L is below the historical range (1,500 to 8,900 
µg/L). 



With the exception of the above wells, the overall distribution of MCB in the BFS remains relatively 
unchanged from the prior groundwater monitoring events with the exception of the 10,000 µg/L contour. 
Since 2012, the 10,000 µg/L contour has withdrawn approximately 2,750 feet.  Concentration versus time 
graphs of these above wells and plume edge wells are presented in Appendix D. 



3.2.4 Other VOCs 



Other than MCB, a total of 16 VOCs were detected in the 27 groundwater samples collected.  VOC 
results are provided in Table 3.  9 of the 16 detected VOCs exceeded their respective ISGS in at least one 
sample including (in declining concentration order): 



• CF:  10 of 27 samples at concentrations from 0.31 J µg/L at BF-22 to 2,100 µg/L at CMW002.  
The CF concentration of 2,100 µg/L at CMW002 is slightly above the historical range for this 
well (<40 to 930 µg/L). 



• TCE:  12 of 27 samples at concentrations from 1.3 µg/L at BF-OW-3 and BF-15 to 1,500 µg/L 
at BF-35, which is consistent with historical results. 



• 1,2-DCA:  8 of 27 samples at concentrations from 0.39 J µg/L at BF-29 to 320 µg/L at BF-24.  
All detected 1,2-DCA concentrations are consistent with historical results. 



• c-1,2-DCE:  6 of 27 samples at a concentration from 0.87 J µg/L at BF-OW-1 to 200 µg/L at 
MWC017, which is consistent with historical results. 
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• Benzene:  13 of 27 samples at concentrations from 0.44 J µg/L at BF-OW-1 to 160 µg/L at 
CMW002.  All detected benzene concentrations are consistent with historical results.   



• 1,4-DCB:  15 of 27 samples at concentrations from 0.49 J µg/L at BF-21 to 41 J µg/L at 
CMW002, which is consistent with historical results. 



• 1,1-DCE:  4 of 27 samples at concentrations from 0.48 J µg/L at MWC021 to 30 µg/L at 
MWC017, which is consistent with historical results. 



• 1,2-Dichloropropane:  2 of 27 samples at concentrations from 0.50 µg/L at BF-31 to 10 µg/L at 
BF-24, which is consistent with historical results. 



• Vinyl Chloride:  1 of 27 samples at a concentration of 29 µg/L at MWC017, which is consistent 
with historical results.  



3.2.5 pCBSA 



A total of 27 groundwater samples were collected from MBFC monitoring wells and analyzed for pCBSA 
by EPA Method 314.0 Modified.  pCBSA concentrations in the MBFC monitoring wells varied from <5 
µg/L at multiple wells to 98,000 µg/L at BF-2, which is below the concentrations previously detected at 
three TGRS extraction wells (100,000 to 140,000 µg/L).  pCBSA results are provided in Table 4 and 
mapped in Figure 11.   



pCBSA concentrations in the MBFC were generally consistent with historical results with the exception 
of the following: 



• BF-3: pCBSA concentration of 8,900 µg/L is below the historical range (26,000 to 61,000 µg/L).  



• BF-4: pCBSA concentration of 17,000 µg/L is above the historical range (<200 to <1,000 µg/L). 



• BF-10: pCBSA concentration of <5.0 µg/L is significantly below the historical range (320 to 
3,200 µg/L).  



• BF-12:  pCBSA concentration of 30,000 µg/L is above the historical range (<1,000 to 24,000 
µg/L).  



• BF-15: pCBSA concentration of 1,400 BF-12 µg/L is significantly below the historical range 
(37,000 to 93,000 µg/L).  



• BF-20:  pCBSA concentration of 52,000 µg/L is above the historical range (<1,000 to 11,000 
µg/L).  



• BF-22:  pCBSA concentration of 14,000 µg/L is above the historical range (3,400 to 7,700 µg/L). 



• BF-25:  pCBSA concentration of 4.7J µg/L is below the historical range (79 to 8,000 µg/L). 



• BF-29:  pCBSA concentration of 25 µg/L is significantly below the historical range (790 to 7,400 
µg/L). 



With the exception of the above wells, the overall distribution of pCBSA in the MBFC remains relatively 
unchanged from the prior groundwater monitoring events.  The highest pCBSA concentrations in the 
MBFC occur at TGRS extraction wells BF-EW-1, BF-EW-2, and BF-EW-5 located along the center of 
the dissolved plume extent. 
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3.3 Gage Aquifer 



On September 2, 2014, a total of 51 Gage wells were gauged by AECOM.  Between September 3 and 30, 
2014, 32 Gage wells were sampled by AECOM.  An additional 1 well was sampled by ILM, and 3 wells 
by Shell for the Del Amo Superfund Site.  



3.3.1 Groundwater Elevations and Horizontal Gradient 



The depth to groundwater in the Gage monitoring wells ranged from 32.20 to 66.35 feet.  The associated 
groundwater elevations ranged from -10.34 ft MSL at G-OW-1 to –16.89 ft MSL at G-32.  At the 
Montrose property, groundwater elevations ranged from -11.38 ft MSL at G-3 to -11.59 ft MSL at LG-2.  
Groundwater elevations in the Gage Aquifer are provided in Table 1 and mapped in Figure 12. 



The horizontal hydraulic gradient in the Gage Aquifer downgradient from the Montrose property is 
approximately 0.0004 to 0.001 ft/ft in a southeast/easterly direction.  This horizontal gradient is consistent 
with the gradient previously measured in 2012 (0.0004 ft/ft).   



Groundwater elevations in the Gage Aquifer on average have remained stable since the last monitoring 
event in 2012.  A hydrograph of groundwater elevations in the Gage Aquifer is provided as Figure 13. 



3.3.2 Field Parameters 



Groundwater parameters monitored during well purging activities included temperature, pH, EC, DO, 
turbidity, and ORP.  All Gage wells were purged utilizing low flow techniques until the parameters 
stabilized a minimum of three consecutive readings within 10 percent.  The stabilized parameters are 
considered to be representative of groundwater conditions within that water-bearing unit and are 
summarized as follows: 



• Groundwater was purged at rates between 50 and 350 ml/min 
• Temperature ranged from 21.72 to 26.75°C 
• pH ranged from 6.58 to 8.99 
• Conductivity ranged from 0.328 to 1.452 mS/cm 
• DO ranged from less than 0.01 to 1.66 mg/L 
• ORP ranged from -181 to +50 mV 
• Turbidity ranged from 0.25 to 59 NTUs, with G-16 at 695 NTUs 



The Gage field parameters measured for temperature, pH, conductivity, and DO during this event are 
generally consistent with the 2012 groundwater monitoring event.  By changing to low flow sampling 
methods, the remaining field parameters are not consistent for ORP and turbidity with the last monitoring 
event. 



3.3.3 Chlorobenzene 



A total of 36 groundwater samples were collected from Gage Aquifer monitoring wells and analyzed for 
VOCs by EPA Method 8260B (including 32 samples collected by AECOM, 3 samples collected by Shell, 
and 1 sample collected by ILM).  MCB concentrations in the Gage Aquifer varied from <0.5 µg/L at 
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multiple wells to 5,500 µg/L at LG-2.  Concentrations exceeding the ISGS of 70 µg/L were detected at 13 
wells.  MCB results are provided in Table 3 and mapped in Figure 14.   



MCB concentrations in the Gage Aquifer were generally consistent with historical results with the 
exception of the following: 



• G-2:  MCB concentration of 3,400 µg/L is below the historical range (6,900 to 20,000 µg/L). 



• G-1: MCB concentration of 7.9 µg/L is below the historical range (190 to 990 µg/L). 



• G-3: MCB concentration of 32 µg/L is below the historical range (240 to 2,200 µg/L). 



• LG-2: MCB concentration of 5,500 µg/L is above the historical range (120 to 390 µg/L). 



• G-13:  MCB concentration of 930 µg/L is below the historical range (1,100 to 4,400 µg/L). 



• G-19A:  MCB concentration of 110 µg/L is above the historical range (26 to 27 µg/L). 



With the exception of the above wells, the overall distribution of MCB in the Gage remains relatively 
unchanged from the prior groundwater monitoring events.  Concentration versus time graphs of these 
above wells and plume edge wells are presented in Appendix D.   



3.3.4 Other VOCs 



Other than MCB, a total of 14 VOCs were detected in the 36 groundwater samples collected during the 
2012 monitoring event.  VOC results are provided in Table 3.  Five of the 14 detected VOCs exceeded 
their respective ISGS in at least one sample including (in declining concentration order): 



• TCE:  9 of 36 samples at concentrations from 0.37J µg/L at G-3 to 380 µg/L at G-21, which is 
below historical results (up to 470 µg/L). 



• Benzene: 9 of 36 samples at concentrations from 0.62 µg/L at G-19A to 35 µg/L at SWL0063, 
which is below historical results (up to 460 µg/L).  All other benzene concentrations are 
consistent with historical results.   



• c-1,2-DCE:  5 of 36 samples at concentrations from 0.72 µg/L in G-21 to 65 µg/L at G-14, 
which is consistent with historical results. 



• 1,2-DCA:  8 of 36 samples at concentrations from 0.40 J µg/L in G-33 to 7.1 µg/L at G-25, 
which are consistent with historical results.  



• 1,4-DCB:  5 of 36 samples at concentrations from 0.38 J µg/L to 10 µg/L at G-24, which is 
consistent with historical results. 



Several of the above VOCs were detected at well SWL0063, which is located at the Del Amo Superfund 
Site and outside the extents of the dissolved MCB plume associated with the Montrose Superfund Site.  
VOC impacts to groundwater at well SWL0063 are not associated with former Montrose operations.   



3.3.5 pCBSA 



A total of 36 groundwater samples were collected from Gage Aquifer monitoring wells and analyzed for 
pCBSA by EPA Method 314.0 Modified.  pCBSA concentrations in the Gage Aquifer varied from <5 
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µg/L at several wells to 38,000 µg/L at G-5, which is consistent with the pCBSA concentrations 
previously detected at the TGRS extraction wells (3,700 to 21,000 µg/L).  pCBSA results are provided in 
Table 4 and mapped in Figure 15.   



pCBSA concentrations in the Gage Aquifer were generally consistent with historical results with the 
exception of the following: 



• G-1:  pCBSA concentration of 91 µg/L is below historical range (500 to 6,500 µg/L). 



• G-3:  pCBSA concentration of 150 µg/L is below historical range (3,700 µg/L). 



• LG-2:  pCBSA concentration of 27,000 µg/L is above historical range (14,000 µg/L). 



• G-9:  pCBSA concentration of 29,000 µg/L is above historical range (7,500 to 12,000 µg/L). 



• G-19A:  pCBSA concentration of 5,700 µg/L is above historical range (1,500 to 1,600 µg/L). 



• G-24:  pCBSA concentration of 9,200 µg/L is below the historical range (13,000 to 15,000 µg/L). 



• G-25:  pCBSA concentration of 1,200 µg/L is below the historical range (1,600 to 14,000 µg/L). 



• G-26:  pCBSA concentration of 730 µg/L is below the historical range (1,200 to 1,300 µg/L). 



• G-29:  pCBSA concentration of 11,000 µg/L is above the historical range (6,800 to 8,400 µg/L).  



With the exception of the above wells, the overall distribution of pCBSA in the Gage remains relatively 
unchanged from the prior groundwater monitoring events.  Gage extraction wells G-EW-1, G-EW-2, and 
G-EW-4 are located along the plume center where the highest pCBSA concentrations have been detected.    



3.4 Lynwood Aquifer 



On September 2, 2014, a total of 7 Lynwood wells were gauged by AECOM.  Between September 3 and 
30, 2014, 6 Lynwood wells were sampled by AECOM using low flow methods.  One Lynwood well 
(LW-4) was resampled on January 13, 2015 using macro-purging methods.     



3.4.1 Groundwater Elevations and Horizontal Gradient 



The depth to groundwater in the 7 Lynwood monitoring wells ranged from 62.00 to 69.99 ft.  The 
associated groundwater elevations ranged from -21.31 ft MSL at LW-07 to –21.67 ft MSL at LW-03.  
Groundwater elevations in the Lynwood Aquifer are mapped in Figure 16.   



The horizontal hydraulic gradient in the Lynwood Aquifer at the Montrose property is approximately 
0.0001 ft/ft in a northeasterly direction, although there are only 7 monitoring wells screened in this 
aquifer unit, all located at or within 800 feet of the Montrose property.  This horizontal hydraulic gradient 
is identical to the gradient previously measured in 2006 and 2012.    



Groundwater elevations in the Lynwood Aquifer have risen by approximately 1.3-ft since the last 
monitoring event in 2012.  A hydrograph of groundwater elevations in the Lynwood Aquifer is provided 
as Figure 17. 
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3.4.2 Field Parameters 



Groundwater parameters monitored during well purging activities included temperature, pH, EC, DO, 
turbidity, and ORP.  All Lynwood wells were purged utilizing low flow techniques until the parameters 
stabilized a minimum of three consecutive readings within 10 percent.  The stabilized parameters are 
considered to be representative of groundwater conditions within that water-bearing unit and are 
summarized as follows: 



• Groundwater was purged at rates between 200 and 350 ml/min 
• Temperature ranged from 21.53 to 25.40°C 
• pH ranged from 5.90 to 8.55 
• Conductivity ranged from 0.409 to 1.000 mS/cm 
• DO ranged from 0.32 to 1.44 mg/L 
• ORP ranged from -120 to -4 mV 
• Turbidity ranged from 1.37 to 45 NTUs 



3.4.3 Chlorobenzene 



MCB was detected in 2 of the 6 Lynwood monitoring wells at a concentration below the ISGS.  The 
detection in well LW-1 is consistent with historic data.  However, a MCB detection in well LW-4 (4.4 
µg/L) is not consistent with historic data (<1 to <2 µg/L).  An obstruction was found in well LW-4 during 
low flow sampling in September 2014.  The obstruction was removed and the well re-developed.  LW-4 
was subsequently resampled in January 2015 following macro-purging of approximately 4.8 well 
volumes.  Following macro-purging, the MCB concentration at LW-4 remained at 4.4 µg/L.  MCB results 
are provided in Table 3 and mapped in Figure 18. 



3.4.4 Other VOCs 



No other VOCs were detected in any of the 6 Lynwood monitoring wells, which is consistent with 
historic data. 



3.4.5 pCBSA 



A total of 6 groundwater samples were collected from Lynwood Aquifer monitoring wells and analyzed 
for pCBSA by EPA Method 314.0 Modified.  pCBSA concentrations in the Lynwood Aquifer varied 
from <5 µg/L at 4 wells to 780 µg/L at LW-4, which is above the historical range for this well (<10 to 
<10,000 µg/L).  However, an obstruction was found in well LW-4 during low flow sampling in 
September 2014.  LW-4 was subsequently resampled in January 2015 following macro-purging of 
approximately 4.8 well volumes.  Following macro-purging, the pCBSA concentration at LW-4 declined 
to 130 µg/L.  pCBSA results are provided in Table 4 and mapped in Figure 19.  pCBSA concentrations in 
the Lynwood Aquifer were generally consistent with historical results with the exception of LW-4.     



3.5 Vertical Gradients 



The vertical hydraulic gradient between aquifer units was calculated by dividing the difference in 
groundwater elevations with the difference in screened intervals at paired or co-located wells.  The 
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vertical hydraulic gradients between aquifer units at the site are downward and increase with increasing 
depth as follows:   



UBF to MBFC:  The vertical hydraulic gradient between the UBF and MBFC is downward and 
relatively small at approximately 0.004 to 0.02 ft/ft.  The vertical head difference between water 
elevations is approximately 0.1 to 0.6 feet, which is consistent with the head difference reported 
previously (i.e.,0.1 to 0.6 feet in 2012).   



MBFC to Gage Aquifer:  The vertical hydraulic gradient between the MBFC and Gage Aquifer is 
downward at approximately 0.03 to 0.07 ft/ft.  The vertical head difference between water 
elevations is approximately 1.5 to 2.0 feet, which is consistent with the head difference 
previously reported (i.e., 1.0 to 2.0 feet in 2012).    



Gage to Lynwood Aquifer:  The vertical hydraulic gradient between the Gage and Lynwood 
Aquifers is downward at approximately 0.14 to 0.20 ft/ft.  The vertical head difference between 
water elevations is approximately 11 feet, which is consistent with the head difference previously 
reported (i.e., 10 feet in 2012 and in 2006). 



3.6 QA/QC Sample Results   



Laboratory results for QA/QC samples are provided in the following sections including trip blanks, 
equipment blanks, field duplicates and MS/MSD samples. 



3.6.1 Trip Blanks  



A total of 13 trip blanks (TB-20140903, TB-20140904, TB-20140905, TB-20140908, TB20140908-B, 
TB-20140909, TB20140909-B, TB-20140910, TB20140911, TB-20140915, TB-20140916, TB20140918, 
and TB-20140919) were collected by AECOM during September 2014.  No VOCs were detected in any 
of the trip blanks collected, and as a result no data was qualified. Trip blank results are provided in 
Table 5. 



3.6.2 Equipment Blanks 



A total of 11 equipment blank samples (EB-20140903, EB-20140904, EB-2040905, EB-20140908, EB-
20140909, EB-20140910, EB-20140911, EB-20140915, EB-20140916, EB-20140918, and EB-
20140919) were collected by AECOM during the 2014 groundwater sampling event. An additional 
equipment blank sample, EB-20150113 was collected when LW-4 was re-sampled.  Equipment blank 
results are provided in Table 5 and summarized as follows:   



• Methylene chloride was detected at concentrations of 0.41 J to 1.3 µg/L in five equipment blanks. 
All associated samples were nondetect and none were qualified.  



• Acetone and toluene were detected at concentrations of 3.7 and 0.43 J µg/L, respectively in one 
equipment blank.  Acetone was detected at 3.8 µg/L in EB-20150113. All associated samples 
were nondetect and none were qualified. 



• Chloroform was detected at a concentration of 0.28 J and 0.22 J µg/L in two equipment blanks.  
All associated samples were nondetect and none were qualified. 
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• Chlorobenzene was detected at a concentration of 0.22 J µg/L in one equipment blank.  One 
associated sample, BF-31-20140910 (14-09-0760) , was blank qualified (U) as non-detected at 
the reported concentration due to this trace detection.   



• TBA was detected at a concentration of 8.0 J µg/L in EB-20150113.. One associated sample, 
LW-4-20150113 (15-01-0665), was blank qualified (U) as non-detected at the reported 
concentration due to this trace detection.No pCBSA was detected in any of the equipment blank 
samples. 
 



3.6.3 Field Duplicates 



A total of 10 field duplicates (MW-900-20140905, BF-100-20140908, BF-1200-20140916, BF-1500-
20140904, G-100-20140909, G-1300-20140905, G-1700-20140910, G-2600-20140904, LG-100-
20140916, and LW-100-20140910) were collected during the 2014 groundwater monitoring event, 
representing approximately 9.0% (for samples analyzed for pCBSA) and 10% (for samples analyzed for 
VOCs) of the primary samples collected by AECOM (83 samples).  Field duplicate results are reported 
along with the primary sample results in Tables 3 and 4.     



The field duplicates were evaluated against the site-specific precision criterion of ≤30% relative percent 
difference (RPD) specified in the site-specific Quality Assurance Project Plan (QAPP) .  Results of the 
evaluation are shown in Table C-2 of Appendix C and summarized as follows: 



• VOCs:  None of the  results exceeded the 30% RPD criterion. 



• pCBSA:  None of the results exceeded the 30% RPD criterion. 



3.6.4 Matrix Spike/Matrix Spike Duplicates 



A total of 10 MS/MSD samples were collected during the 2014 baseline groundwater monitoring event, 
representing approximately 12% of the primary samples.  The analytical laboratories supplemented these 
10 samples as necessary to comply with laboratory requirements for MS/MSD analysis (i.e., minimum 1 
in 20 samples analyzed).  The MS/MSD samples were spiked with known concentrations of target 
compounds and analyzed along with the primary samples.  The MS/MSD results were evaluated against 
the control limits for detection of the target compounds as shown in the laboratory reports provided in 
Appendix B, including percent recoveries (%R) for the MS and MSD samples and RPD for the MS/MSD 
sample pairs.  Results of the evaluation are shown in Table C-3 of Appendix C and summarized as 
follows: 



• VOCs:  16 of the 323 MS/MSD results exceeded the %R control limits and/or RPD criterion. 



• pCBSA:  2 of 10 results exceeded the %R control limits. 



Where MS/MSD results exceeded the acceptance criteria, the primary sample results were qualified as 
estimated (J) if detected. 
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3.7 Data Validation 



The groundwater data was validated in accordance with the site-specific QAPP, the National Functional 
Guidelines for Superfund Organic Methods Data Review (USEPA, 2008), and the National Functional 
Guidelines for Inorganic Data Review (USEPA, 2004), as applicable to the analytical methods used 
during the project.  Data validation qualifiers were assigned to all definitive-level data that did not meet 
analytical and quality control criteria.   



The groundwater data subjected to validation included 16 sample delivery groups (SDGs) from 
Calscience and 1 SDG from Test America.  Full raw data packages were provided for 100% of the 
groundwater samples.  Level III or Tier 2 validation review was performed on 100% of the 2014 
groundwater samples.  Level IV or Tier 3 validation review was performed on a minimum of 10% of the 
groundwater samples.  The validation level associated with each groundwater sample and SDG is 
provided in Table C-1 of Appendix C.  None of the analytical data collected by the Del Amo Superfund 
Site, Boeing, or ILM was validated by AECOM (i.e., validated separately).       



A technical completeness of 100 percent for the data was achieved for this project.  None of the data were 
qualified as rejected (R), three sample results were blank-qualified as non-detected (U), and 342 results 
(approximately 4.0 percent of the data) were qualified as estimated (J/UJ) in data validation for exceeding 
quality assurance objectives (QAOs) specified for precision, accuracy, representativeness, comparability, 
and completeness (PARCC) in the QAPP.  Of the 4.0 percent that were qualified as estimated, 0.2 percent 
were due to matrix-related issues and 3.8 percent were due to exceeded laboratory accuracy and precision 
criteria.  The data validation and data usability assessment results indicate the overall acceptable quality, 
accuracy, and precision of the definitive-level data for this project.  Copies of the Data Quality 
Assessment and Data Validation Report are provided in Appendix C.      
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4 CONCLUSIONS 



Changes in the hydraulic gradients and distribution of dissolved-phase chemicals were evaluated by the 
2014 groundwater monitoring event.  Although concentrations have increased or decreased in a small 
number of wells, the overall extent of MCB and pCBSA in the UBF, MBFC, Gage, and Lynwod Aquifers 
has not appreciably changed as compared to previous monitoring events.  The dissolved MCB and 
pCBSA plumes have not grown in extent.  This groundwater monitoring event will serve as the baseline 
for comparison against future events conducted following the start of TGRS operations.  However, it 
should be noted that this was the first comprehensive monitoring event where all wells were sampled 
using low-flow methods.  Macro-purge sampling methods were used in the past, and as noted in Section 
3, some sampling results were inconsistent with the historical range.  



The horizontal hydraulic gradients have not increased in any of aquifer units since the prior 
comprehensive monitoring event.  The horizontal hydraulic gradients remain relatively small between 
0.0002 and 0.0005 ft/ft in all aquifer units.  Similarly, the vertical hydraulic gradients between aquifer 
units have not increased since the prior monitoring event.     
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5 RECOMMENDATIONS 



A few of the results were inconsistent with historical range and five monitoring wells (three MBFC, two 
Gage) have been selected to be re-sampled to verify these results.  No wells have been selected from the 
UBF or Lynwood Aquifers.  Well LW-4 exhibited anomalous results, however this well was re-sampled 
in January 2014. The selected wells for re-sampling  are as follows;  



MBFC wells 



• BF-11: Decreased from 5,600 µg/L to 6 µg/L MCB.  This data is anomalous with surrounding 
well data. 



• BF-15: Decreased from 9,900 µg/L to 690 µg/L MCB.  This data is anomalous with surrounding 
well data. 



• BF-20: Increased from 44 µg/L in 2012 to 1,400 µg/L in 2013 to 5,300 µg/L in 2014. This well is 
apart of the annual groundwater monitoring program for ILM. 



Gage wells 



• SWL0034: Decreased from 6,600 µg/L to 67 µg/L. This data is anomalous with surrounding well 
data. 



• LG-02: Increased from 120 µg/L to 5,500 µg/L.  This data is anomalous with the surrounding well 
data. 
 



These wells will be sampling following the protocols used during the September 2014 Baseline Event and 
in accordance with the MACP. This event is tentatively scheduled to be conducted in late March 2015. 



The first semi-annual groundwater sampling event was originally scheduled to occur in March 2015 but 
assumed that TGRS operations would be initiated by prior to the end of 2014.  TGRS operations have not 
yet begun, and therefore, it is recommended that the first semi-annual groundwater sampling event be re-
scheduled to occur in March 2016.  Providing that TGRS operations are initiated by March 2015, this 
schedule will allow approximately six months of operations prior to the first annual sampling event.  
Accordingly, the first semi-annual sampling event would be re-scheduled for March 2016. 
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TABLE 1
Groundwater Level Measurements and Elevations



2014 Baseline Monitoring and Aquifer Compliance Report
Montrose Superfund Site



20201 S. Normandie Avenue, Los Angeles, California



Well Northing Easting Screened Interval
(feet bgs)



Depth to
Groundwater from 



Reference Elevation       
(feet bgs)



Reference Elevation 
(feet bgs)



Water Level 
Elevation (feet msl)



MW-1 1767001.0 6470666.0 63 - 73 53.05 42.77 -10.28
MW-2 1767431.0 6470241.0 66.7 - 76.7 59.02 48.73 -10.29
MW-3 1767425.0 6469733.0 64.4 - 74.4 57.80 47.41 -10.39
MW-4 1767689.0 6470127.0 64.9 - 74.9 57.00 46.69 -10.31
MW-5 1767602.0 6470682.0 61.5 - 72.5 55.24 44.95 -10.29
MW-6 1766917.0 6470220.0 65 - 80 55.94 45.68 -10.26
MW-7 1766911.0 6469647.0 65 - 80 57.48 47.42 -10.06
MW-8 1767946.0 6469440.0 65 - 80 65.11 55.29 -9.82
MW-9 1767929.0 6470407.0 66 - 81 60.75 50.47 -10.28
MW-10 1768042.0 6470937.0 62 - 77 53.43 43.20 -10.23
MW-11 1767320.0 6470889.0 62 - 77 52.98 42.69 -10.29
MW-12 1767319.0 6471289.0 61 - 76 50.46 40.17 -10.29
MW-13 1766908.0 6471218.0 62 - 77 52.82 42.34 -10.48
MW-14 1766629.0 6470964.0 58 - 73 53.41 43.12 -10.29
MW-16 1765848.0 6469761.0 59 - 76 51.39 41.31 -10.08
MW-17 1766685.0 6469336.0 65 - 81 58.10 48.18 -9.92
MW-19 1768538.0 6470722.0 63 - 79 56.76 46.65 -10.11
MW-20 1768459.0 6471636.0 57 - 73 NM 43.06 NM
MW-21 1767907.0 6471985.0 54 - 70 46.09 36.56 -10.26
MW-22 1765594.0 6470230.0 57 - 73 52.16 41.85 -10.31
MW-23 1765783.0 6472078.0 60 - 75 46.81 36.35 -10.46
MW-24 1765641.0 6471430.0 49 - 64 33.00 22.40 -10.60
MW-25 1764840.0 6471681.0 56 - 71 43.05 31.98 -11.07
MW-26 1765603.0 6470880.0 59 - 74 49.38 39.17 -10.21
MW-27 1768047.0 6471344.0 59 - 75 50.80 40.50 -10.30
MW-28 1767659.0 6471854.0 54-71 50.27 39.70 -10.57
MW-29 1766922.0 6471830.0 57 - 73 49.31 38.87 -10.44
MW-30 1766267.0 6471695.0 54 - 70 47.75 37.59 -10.16
MW-31 1767149.0 6469128.0 64.5 - 79.5 64.58 54.67 -9.91
UBE-1 1767467.0 6470255.0 60.7 - 90.7 59.71 49.35 -10.36
UBE-2 1767535.0 6470398.0 72 - 82 55.99 45.78 -10.21
UBE-3 1767304.0 6470373.0 68 - 88 55.34 44.86 -10.48
UBE-4 1767629.0 6470371.0 62 - 92 56.83 46.56 -10.27
UBE-5 1767347.0 6470514.0 75 - 85 57.89 47.42 -10.47
UBT-1 1767444.0 6470232.0 60 - 91 59.45 49.05 -10.40
UBT-2 1767437.0 6470246.0 50 - 91 59.61 49.19 -10.42
UBT-3 1767473.0 6470262.0 60 - 91 59.71 49.31 -10.40
UBI-1 1767598.0 6470093.0 45 - 90 56.63 46.47 -10.16
UBI-2 1767666.0 6470165.0 45 - 90 56.85 46.69 -10.16
UBA-EW-1 1767031.5 6470466.3 53-93 48.30 38.07 -10.23
UBA-EW-3 1766342.3 6470864.3 50-80 49.06 38.59 -10.47
MBFB-EW-1 1766640.5 6470927.1 62-77 48.20 37.75 -10.45
MBFB-OW-1 1767110.0 6468135.0 80 - 96 64.10 54.71 -9.39



SWL0049 1766313.8 6470999.2 42 - 62 43.00 32.50 -10.50
PZL0025 1766637.2 6472096.3 43.5 - 63.5 47.08 38.68 -8.40



UBF/Water Table Montrose-Owned Wells



UBF/Water Table Del Amo-Owned Wells
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TABLE 1
Groundwater Level Measurements and Elevations



2014 Baseline Monitoring and Aquifer Compliance Report
Montrose Superfund Site



20201 S. Normandie Avenue, Los Angeles, California



Well Northing Easting Screened Interval
(feet bgs)



Depth to
Groundwater from 



Reference Elevation       
(feet bgs)



Reference Elevation 
(feet bgs)



Water Level 
Elevation (feet msl)



UBF/Water Table Montrose-Owned Wells
BF-1 1767593.7 6469829.4 113.5 - 124 58.85 48.33 -10.52
BF-2 1767168.5 6470195.0 114 - 124.5 59.67 49.50 -10.17
BF-3 1767474.6 6470477.0 113.5 - 124 58.84 48.27 -10.57
BF-4 1767209.5 6470494.1 112 - 123 57.95 47.64 -10.31
BF-5 1767330.9 6471297.6 122 - 132 50.00 39.37 -10.63
BF-6 1766907.2 6471204.2 115 - 125 52.23 41.70 -10.53
BF-7 1766629.0 6470946.2 106 - 116 53.2 42.59 -10.61
BF-9 1767440.4 6470241.9 107 - 128 59.10 48.69 -10.41
BF-10 1765561.9 6473090.8 120 - 130 40.17 28.67 -11.50
BF-11 1763515.1 6472386.0 104 - 124 45.64 33.66 -11.98
BF-12 1764101.9 6473358.0 110 - 120 34.49 22.20 -12.29
BF-13 1766578.6 6473187.2 117 - 137 40.61 29.52 -11.09
BF-14 1765763.3 6472054.4 111 - 121 47.3 36.30 -11.00
BF-15 1765641.3 6471441.0 98 - 113 33.69 22.82 -10.87
BF-16 1763461.8 6471860.8 103 - 124 46.89 35.31 -11.58
BF-17 1763817.0 6473002.0 100 - 120 34.75 22.67 -12.08
BF-19 1768046.8 6471330.9 128 - 133 51.05 40.44 -10.61
BF-20 1766707.3 6469336.4 110 - 129 58.61 48.33 -10.28
BF-21 1764784.8 6470681.1 96 - 121 50.43 39.67 -10.76
BF-22 1763265.1 6471470.1 87 - 117 45.78 34.29 -11.49
BF-23 1766107.0 6472439.6 101 - 116 36.69 25.93 -10.76
BF-24 1764492.8 6472165.2 96 - 121 42.62 31.18 -11.44
BF-25 1762675.8 6473358.3 94 - 104 35.98 23.70 -12.28
BF-26 1762187.8 6473650.7 90 - 105 48.1 35.48 -12.62
BF-27 1762195.6 6473093.7 101 - 121 36.54 24.18 -12.36
BF-28 1762866.4 6474076.9 92 - 110 46.41 33.84 -12.57
BF-29 1764267.9 6470038.4 100 - 120 50.72 39.62 -11.10
BF-30 1762874.7 6470961.8 82 - 113 35.86 24.58 -11.28
BF-31 1763812.0 6469369.8 105 - 135 48.33 37.55 -10.78
BF-32A** 1765704.0 6468400.0 65 - 115 60.57 50.81 -9.76
BF-33** 1763047.0 6468187.0 60 - 100 46.50 35.98 -10.52
BF-34 1767699.0 6469469.0 106 - 126 66.01 55.54 -10.47
BF-35 1768012.0 6470273.0 105.5 - 126 60.92 50.34 -10.58
BF-36 1762458.0 6475580.0 111 - 126 48.09 34.65 -13.44
BF-IW-1 1767145.0 6468136.0 106.9 - 125 65.17 55.13 -10.04
BF-IW-2 1765087.0 6473751.0 61.5 - 144 33.68 21.43 -12.25
BF-EW-1 1766650.0 6470901.7 85 - 128 46.79 36.14 -10.65
BF-EW-2 1764201.3 6472152.8 69.1 - 125 34.89 23.27 -11.62
BF-EW-3 1764981.9 6471337.3 60-120 30.29 19.12 -11.17
BF-EW-4 1763305.7 6472464.8 66-126 40.33 28.42 -11.91
BF-EW-5 1767019.2 6470443.1 108-128 48.43 38.24 -10.19
BF-OW-1 1767110.0 6468135.0 110 - 122 64.41 54.63 -9.78
BF-OW-3 1764310.0 6472153.0 70 - 120 40.64 29.32 -11.32
BF-OW-4 1764290.0 6470639.0 138 - 173 52.21 41.20 -11.01
BF-OW-3 1764310.0 6472153.0 70 - 120 40.26 29.32 -10.94
BF-OW-4 1764290.0 6470639.0 138 - 173 52.05 41.20 -10.85
LBF-OW-2 # 1766656.0 6470924.0 135 - 137 52.97 41.80 -11.17
LBF-OW-3 # 1764310.0 6472153.0 134 - 136 42.11 29.34 -12.77
PZ-1 1763312.0 6471533.0 75 - 115 46.48 34.95 -11.53
PZ-2 1762195.0 6473139.0 65 - 115 37.02 24.72 -12.30
PZ-3 1762924.0 6474023.0 40 - 70 46.45 33.93 -12.52



SWL0027 1765075.7 6473730.2 119.3 - 135 33.98 22.07 -11.91
SWL0033# 1766277.4 6472042.1 124.3 - 140 47.75 33.75 -14.00
SWL0058 1767036.5 6472006.6 118.1 - 127.7 30.12 40.67 -10.55
G-O2WC 1766325.0 6473073.3 80 - 90 37.91 26.85 -11.06



MBFC Montrose-Owned Wells



MBFC Del Amo Owned Wells
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TABLE 1
Groundwater Level Measurements and Elevations



2014 Baseline Monitoring and Aquifer Compliance Report
Montrose Superfund Site



20201 S. Normandie Avenue, Los Angeles, California



Well Northing Easting Screened Interval
(feet bgs)



Depth to
Groundwater from 



Reference Elevation       
(feet bgs)



Reference Elevation 
(feet bgs)



Water Level 
Elevation (feet msl)



UBF/Water Table Montrose-Owned Wells
G-1 1767682.9 6470099.7 140.5 - 161 58.14 46.66 -11.48
G-2 1767087.9 6470673.7 155 - 175.5 55.11 43.26 -11.85
G-3 1767168.6 6470158.0 145.5 - 166 61.08 49.70 -11.38
G-4 1767331.8 6471310.6 154 - 194 51.72 39.70 -12.02
G-5 1766906.2 6471186.2 151 - 190 53.59 41.71 -11.88
G-6 1766628.9 6470964.2 149 - 190 54.36 42.53 -11.83
G-8 1765641.3 6471451.0 140 - 180 34.80 22.52 -12.28
G-9 1765575.9 6473090.9 171 - 213 41.70 28.58 -13.12
G-11 1766578.6 6473197.2 177 - 217 38.53 25.17 -13.36
G-12 1766143.1 6472427.7 158 - 198 38.62 25.85 -12.77
G-13 1765787.3 6472054.5 157 - 197 48.65 36.09 -12.56
G-14 1768040.9 6471292.9 155 - 195 52.65 40.62 -12.03
G-15 1766763.1 6469998.6 142 - 182 59.89 48.71 -11.18
G-16 1765629.6 6471049.9 145 - 185 49.20 37.10 -12.10
G-17 1766922.5 6472314.3 172 - 212 48.25 35.99 -12.26
G-18 1764836.3 6473238.4 161 - 201 34.85 21.70 -13.15
G-19A 1764749.0 6472438.1 160 - 200 48.11 35.23 -12.88
G-20 1767698.0 6469488.0 155 - 175 66.35 55.33 -11.02
G-21 1768012.0 6470519.0 149 - 169 59.46 47.67 -11.79
G-22 1763886.0 6473268.0 152 - 192 36.95 24.22 -12.73
G-23 1763657.0 6472398.0 148 - 178 47.41 34.83 -12.58
G-24 1764757.0 6470681.0 138.3 - 178.3 51.98 40.40 -11.58
G-25 1765603.0 6469340.0 124 - 164 56.67 46.06 -10.61
G-26 1763544.0 6470301.0 132 - 172 46.75 35.72 -11.03
G-27 1762885.0 6471795.0 124 - 164 36.51 24.52 -11.99
G-28 1762189.0 6473638.0 148 - 188 48.88 35.54 -13.34
G-29 1762931.0 6474905.0 157 - 197 49.97 35.42 -14.55
G-30 1763761.0 6468585.0 135 - 165 55.55 44.96 -10.59
G-31 1760760.0 6476041.0 145 - 175 52.92 36.60 -16.32
G-32 1762108.0 6476388.0 160 - 190 49.57 32.68 -16.89
G-33 1765698.0 6468401.0 143 - 173 60.65 50.14 -10.51
G-34 1760638.0 6473574.0 147 - 187 52.65 39.44 -13.21
G-35 1763463.0 6473727.9 150 - 190 44.62 32.07 -12.55
G-EW-1 1766669.0 6470895.0 144 - 198 47.74 35.89 -11.85
G-EW-2 1763875.0 6473281.0 146 - 176 32.20 19.42 -12.78
G-EW-3 1764290.0 6470596.0 135 - 173 47.87 36.30 -11.57
G-EW-4 1765619.7 6472157.3 160-200 46.02 33.19 -12.83
G-IW-1 1767186.0 6468136.0 138 - 163 60.35 49.80 -10.55
G-IW-2 1766760.0 6473365.0 173 - 214 41.75 28.18 -13.57
G-IW-3 1767693.7 6468014.8 144-194 57.25 46.76 -10.49
G-IW-4 1766816.9 6473296.6 175-215 41.96 28.60 -13.36
G-IW-5 1766643.3 6473398.5 170-210 40.61 27.24 -13.37
G-IW-7 1767503.5 6468137.5 140-195 60.15 49.61 -10.54
G-OW-1 1767110.0 6468135.0 140 - 185 65.14 54.80 -10.34
G-OW-3 1764310.0 6472153.0 145 - 155 41.98 29.32 -12.66
G-OW-4 1764290.0 6470639.0 138 - 173 52.84 41.20 -11.64
LG-1 1767038.0 6470673.0 188.5 - 209 54.94 43.26 -11.68
LG-2 1767319.0 6470380.0 185 - 205 56.20 44.61 -11.59



Gage Aquifer  Montrose-Owned Wells
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TABLE 1
Groundwater Level Measurements and Elevations



2014 Baseline Monitoring and Aquifer Compliance Report
Montrose Superfund Site



20201 S. Normandie Avenue, Los Angeles, California



Well Northing Easting Screened Interval
(feet bgs)



Depth to
Groundwater from 



Reference Elevation       
(feet bgs)



Reference Elevation 
(feet bgs)



Water Level 
Elevation (feet msl)



UBF/Water Table Montrose-Owned Wells
SWL0034 1766291.0 6472041.0 160-176 46.38 36.02 -10.36
SWL0026 1765084.7 6473735.3 195 - 210.8 35.75 22.47 -13.28
SWL0063 1767683.3 6472309.2 172.7 - 187.7 38.23 50.80   -12.57



LW-01 1767335.0 6470378.0 230 - 250 66.49 45.02 -21.47
LW-02 1766910.0 6471266.0 232 - 252 63.55 42.07 -21.48
LW-03 1768041.0 6471311.0 238 - 259 62.00 40.33 -21.67
LW-04 1766629.0 6470913.0 225 - 245 64.10 42.64 -21.46
LW-05 1767675.0 6470116.0 230 - 250 67.68 46.25 -21.43
LW-06 1767580.0 6470682.0 235 - 255 65.65 44.25 -21.40
LW-07 1767188.0 6470176.0 230 - 250 69.99 48.68 -21.31
Notes:
*corrected for LNAPL
** Wells screened across more than one aquifer
# well is screened in the Lower Bellflower 
Only wells gauged as part of the Montrose MACP are shown. 
bgs      below ground surface
msl       mean sea level
TOC = Top of Casing 
Horizontal Datum:  North American Datum of 1983 (NAD83)
Vertical Datum:  National Geodetic Vertical Datum of 1929 (NGVD29)



Lynwood Aquifer Montrose-Owned Wells



Gage Del Almo-Owned Wells
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Table 2 Sampling Matrix
2014 Baseline Monitoring and Aquifer Compliance Report



Montrose Superfund Site
20201 S. Normandie Avenue, Los Angeles, California



VOCs + FO pCBSA



8260B Mod. 314.0



Day 1 -- TB TB-20140903 -- -- X --
Wednesday -- EB EB-20140903 -- -- X X
9/3/2014 G-28 N G-28-20140903 -- 214th, E of Vermont X X
Lab SDG: BF-28 N BF-28-20140903 -- W Clarion, E of Vermont X X
14-09-0173 BF-27 N BF-27-20140903 X 214th, W of Vermont X X



SWL0027 N SWL0027-20140903 -- AlpineVillage; Torr Blvd/Vermont X X
G-18 N G-18-20140903 -- Brody Ave, S of Torr Blvd X X



SWL0026 N SWL0026-20140903 -- AlpineVillage; Torr Blvd/Vermont X X
G-19A N G-19A-20140903 -- Catalina, S of Torr Blvd X X
BF-22 N BF-22-20140903 -- 212th, W of Royal X X



Day 2 -- TB TB-20140904 -- -- X --
Thursday -- EB EB-20140904 -- -- X X
9/4/2014 G-32 N G-32-20140904 -- Nicolle, S of W 214th X X
Lab SDG: G-27 N G-27-20140904 X Clarion Dr, W of Budlong X X
14-09-0312 BF-25 N BF-25-20140904 -- Doble & Clarion X X



G-35 N G-35-20140904 -- S Van Deene, S of Javelin X X
G-29 N G-29-20140904 -- Peace Apostlic Church X X



MW-26 N MW-26-20140904 X Milton, E of Normandie X X
BF-10 N BF-10-20140904 -- New Hampshire, S of Milton X X
G-9 N G-9-20140904 -- New Hampshire, S of Milton X X



N G-26-20140904 -- X X
FD G-2600-20140904 -- X X



G-24 N G-24-20140904 -- Normandie IN - S of Tor Blvd X X
BF-21 N BF-21-20140904 -- Normandie IN - S of Tor Blvd X X
BF-17 N BF-17-20140904 -- New Hampshire, W of Javelin X X



N BF-15-20140904 -- X X
FD BF-1500-20140904 -- X X



Day 3 -- TB TB-20140905 -- -- X --
Friday -- EB EB-20140905 -- -- X X
9/5/2014 G-23 N G-23-20140905 -- Berendo, N of 212th X X



MW-23 N MW-23-20140905 -- Budlong, N of Milton X X
MW-24 N MW-24-20140905 -- Milton, E of Kenwood X X
MW-30 N MW-30-20140905 -- Raymond, S of 204th X X



N MW-9-20140905 -- X X
FD MW-900-20140905 -- X X



BF-14 N BF-14-20140905 -- Budlong, N of Milton X X
G-OW-3 N G-OW-3-20140905 -- Royal, N of 210th X X



N G-13-20140905 -- X X
FD G-1300-20140905 -- X X



BF-16 N BF-16-20140905 -- Budlong, N of 212th X X
SWL0033 N SWL0033-20140905 -- Budlong, S of 204th X X
SWL0034 N SWL0034-20140905 -- Budlong & 204th X X



BF-24 N BF-24-20140905 -- 209th, E of Royal X X



G-13 Budlong, N of Milton



BF-15 Milton, E of Kenwood



MW-9 GLJ



Lab SDG          
14-09-0448



G-26 211th, W of Brighton



Well and Sample Information Laboratory Analysis Information



Schedule Well
Sample 



Type Field Sample
MS/ 
MSD Location
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Table 2 Sampling Matrix
2014 Baseline Monitoring and Aquifer Compliance Report



Montrose Superfund Site
20201 S. Normandie Avenue, Los Angeles, California



VOCs + FO pCBSA



8260B Mod. 314.0



Well and Sample Information Laboratory Analysis Information



Schedule Well
Sample 



Type Field Sample
MS/ 
MSD Location



Day 4 -- TB TB-20140908 -- -- X --
Monday -- EB EB-20140908 -- -- X X
9/8/2014 BF-30 N BF-30-20140908 -- Clarion Dr, E of Normandie X X
Lab SDG: MW-10 N MW-10-20140908 -- Francisco, E of Normandie X X
14-09-0556 BF-23 N BF-23-20140908 -- Catalina, N of Milton X X



MW-5 N MW-5-20140908 -- Montrose X X
G-12 N G-12-20140908 -- Catalina, N of Milton X X
BF-3 N BF-3-20140908 -- Montrose X X



Lab SDG: MWC021 B N MWC021-20140908 -- FMR Boeing Property -- X
14-09-0555 PZL0025 A N PZL0025-20140908 -- WM -- X



MWC017 B N MWC017-20140908 -- FMR Boeing Property -- X
CMW001 B N CMW001-20140908 -- SunRider -- X
CMW002 B N CMW002-20140908 -- GLJ -- X



Lab SDG: -- TB TB-20140908- B -- -- X --
14-09-0554 MW-3 C N MW-3-20140908 -- Montrose FO only X



N BF-1-20140908 -- Montrose FO only X
FD BF-100-20140908 -- Montrose FO only X



G-20 C N G-20-20140908 -- Frito Lay FO only X
BF-34 C,D N BF-34-20140908 -- Frito Lay FO only --



G-OW-1 C,D N G-OW-3-20140908 -- MMB FO only --
BF-OW-1 C N BF-OW-1-20140908 -- MMB FO only X



MBFB-OW-1 C,D N MBFB-OW-1-20140908 -- MMB FO only --
MW-8 C N MW-8-20140908 -- Verizon FO only X
MW-31 C N MW-31-20140908 -- Frito Lay FO only X
BL-13C C N BL-13C-20140908 -- Frito Lay FO only X



Day 5 -- TB TB-20140909 -- -- X --
Tuesday -- EB EB-20140909 -- -- X X
9/9/2014 MW-19 N MW-19-20140909 -- SunRider X X
Lab SDG: MW-22 N MW-22-20140909 -- Prologis II , X X
14-09-0658 MW-16 N MW16-20140909 -- RockTenn X X



G-25 N G-25-20140909 -- Denker, S of 206th X X
BF-5 N BF-5-20140909 -- Jon St, E of Normandie X X
MW-6 N MW-6-20140909 -- LADWP-W X X
G-4 N G-4-20140909 -- Jon St, E of Normandie X X
G-8 N G-8-20140909 -- Milton, E of Kenwood X X
G-3 N G-3-20140909 -- Montrose X X



MW-11 N MW-11-20140909 -- Jon St, E of Normandie X X
N G-1-20140909 -- X X



FD G-100-20140909 -- X X
G-02WC A N G-02WC-20140909 -- Catalina, N of Milton -- X



MW-12 N MW-12-20140909 -- Jon St, E of Normandie X X
BF-11 N BF-11-20140909 -- Berendo, N of 212th X X
MW-4 N MW-4-20140909 -- Montrose X X
BF-4 N BF-4-20140909 -- Montrose X X



Lab SDG: -- TB TB-20140909-B -- FO only --
14-09-0659 MW-17 C,D N MW-17-20140909 -- Denker; S of Del Amo FO only --



BF-20 C N BF-20-20140909 -- Denker; S of Del Amo FO only X
MW-7 C,D N MW-7-20140909 -- LADWP-W FO only --



BF-1 C



G-1 Montrose 
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Table 2 Sampling Matrix
2014 Baseline Monitoring and Aquifer Compliance Report



Montrose Superfund Site
20201 S. Normandie Avenue, Los Angeles, California



VOCs + FO pCBSA



8260B Mod. 314.0



Well and Sample Information Laboratory Analysis Information



Schedule Well
Sample 



Type Field Sample
MS/ 
MSD Location



Day 6 -- TB TB-20140910 -- X --
Wednesday -- EB EB-20140910 -- X X
9/10/2014 SWL0063 A N SWL0063-20140910 -- Del Amo Superfund -- X
Lab SDG: LW-2 N LW-2-20140910 X LADWP-E X X
14-09-0760 N LW-1-20140910 -- X X



FD LW-100-20140910 -- X X
BF-31 N BF-31-20140910 X Denker, S of 209th X X



N G-17-20140910 -- X X
FD G-1700-20140910 -- X X



G-5 N G-5-20140910 -- LADWP-E X X
G-2 N G-2-20140910 -- Montrose X X
BF-9 N BF-9-20140910 -- Montrose X X
BF-2 N BF-2-20140910 -- Montrose X X
MW-1 N MW-1-20140910 -- Montrose X X
MW-2 N MW-2-20140910 -- Montrose X X



Day 7 -- TB TB-20140911 -- -- X --
Thursday -- EB EB-20140911 -- -- X X
9/11/2014 LW-5 N LW-5-20140911 -- Montrose X X
Lab SDG: G-33 N G-33-20140911 -- 206th , E of Western X X
14-09-0943 G-30 N G-30-20140911 -- Harvard, N of 213th X X



G-21 N G-21-20140911 X Francisco, W of Normandie X X
MW-28 A N MW-28-20140911 -- Prologis -- X



SWL0058 A N SWL0058-20140911 -- Prologis -- X
BF-35 N BF-35-20140911 -- Francisco, W of Normandie X X



Day 8 -- TB TB-20140915 -- -- X --
Monday -- EB EB-20140915 -- -- X X
9/15/2014 LW-7 N LW-7-20140915 -- Montrose X X
Lab SDG: BF-32A N BF-32A-20140915 -- 206th, E of Western X X
14-09-1187 BF-19 N BF-19-20140915 -- Francisco, E of Normandie X X



G-14 N G-14-20140915 -- Francisco, E of Normandie X X
G-11 N G-11-20140915 -- Del Amo, W of Vermont X X



Day 9 -- TB TB-20140916 -- -- X --
Tuesday -- EB EB-20140916 -- -- X X
9/16/2014 G-16 N G-16-20140916 -- Milton, E of Normandie X X
Lab SDG: N LG-1-20140916 -- X X
14-09-1264 FD LG-100-20140916 -- X X



G-15 N G-15-20140916 -- Farmer Brothers X X
LG-2 N LG-2-20140916 -- Montrose X X
BF-29 N BF-29-20140916 -- Halldale, N of 209th X X



N BF-12-20140916 -- X X
FD BF-1200-20140916 -- X X



LG-1 Montrose 



BF-12 Linley, E of Doble



LW-1 Montrose 



G-17 LADWP-E



Page 3 of 4











Table 2 Sampling Matrix
2014 Baseline Monitoring and Aquifer Compliance Report



Montrose Superfund Site
20201 S. Normandie Avenue, Los Angeles, California



VOCs + FO pCBSA



8260B Mod. 314.0



Well and Sample Information Laboratory Analysis Information



Schedule Well
Sample 



Type Field Sample
MS/ 
MSD Location



Day 10 -- TB TB-20140918 -- -- X --
9/18/2014 -- EB EB-20140918 -- -- X X
Lab SDG:
14-09-1462
Day 11 -- TB TB-20140919 -- -- X --
9/19/2014 -- EB EB-20140919 -- -- X X
Lab SDG
14-09-1606
Day 12 -- TB TB-20140929 -- -- X --
9/29/2014
Lab SDGs:
440-89327-1
14-09-2424



Notes:
A Sample collected by URS on behalf of Shell, split sample collected for pCBSA only
B Sample collected by Avocet on behalf of Boeing, split sample collected for pCBSA only 
C Sample collected by Tetra Tech on behalf of ILM, split sample collected for pCBSA and Fuel Oxygenates
D Montrose well sampled by Tetra Tech, not apart of Montrose MACP. Split sample collected for FO only 
EB equipment blank
FD field duplicate
FO Fuel Oxygenates
MCB chlorobenzene
MS matrix spike



MSD matrix spike duplicate
N normal environmental sample
SDG Sample Data Group
VOCs Volatile Organic Compounds
TB trip blank



XN LW-4-20140919 -- WM Triangle X



X X



LW-6 N LW-6-20140918 Montrose -- X



SWL0049 N SWL0049-20140929 -- 204th, E of Normandie



X



LW-4
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TABLE 3
Summary of VOC Laboratory Results



2014 Baseline Monitoring and Aquifer Compliance Report
Montrose Superfund Site



20201 S. Normandie Avenue, Los Angeles, California
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Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
ISGS 70 5 5 5 1 NP 100 NP 5(a)



NP 600 17 5 0.5 6 6 5 700 6.2 150 5 NP 12 0.5 1750



MW-1 9/10/2014 100,000 1,300 180 J <250 2,400 <250 13,000 13,000 <500 <5,000 <250 <250 <250 120 J <250 <250 <250 <250 <500 (UJ) <250 <250 <500 <250 <250 <250
MW-2 9/10/2014 350,000 <1,000 <1,000 <1,000 <1,000 <1,000 31,000 31,000 <2,000 <20,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <2,000 (UJ) <1,000 <1,000 <2,000 <1,000 <1,000 <1,000
MW-3 9/8/2014 <0.17 110 140 <0.43 <0.14 <0.21 350 350 <0.64 -- <0.46 <0.40 1.5 <0.24 40 0.59 J <0.42 <0.14 <2.5 <0.24 <0.38 <0.64 <0.36 <0.30 <0.30
MW-3 9/8/2014 -- -- -- -- -- -- -- -- -- <20 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 9/9/2014 960 94 510 <10 <10 <10 3,200 3,200 <20 <200 <10 <10 <10 <10 17 <10 <10 <10 <20 (UJ) <10 <10 <20 <10 <10 <10
MW-5 9/8/2014 19 170 3.3 <2.5 <2.5 <2.5 1,100 1,100 <5.0 <50 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <5.0 (UJ) <2.5 <2.5 <5.0 <2.5 <2.5 <2.5
MW-6 9/9/2014 <20 6,100 200 <20 <20 <20 710 710 <40 <400 <20 <20 15 J <20 36 35 <20 <20 <40 (UJ) <20 <20 <40 <20 <20 <20
MW-8 9/8/2014 <0.17 <0.39 2.8 <0.43 <0.14 <0.21 1.3 1.3 <0.64 -- <0.46 <0.40 <0.28 <0.24 <0.43 <0.48 <0.42 <0.14 <2.5 <0.24 <0.38 <0.64 <0.36 <0.30 <0.30
MW-8 9/8/2014 -- -- -- -- -- -- -- -- -- <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --



9/5/2014 <10 43 5.4 J <10 <10 <10 3,000 3,000 <20 <200 <10 <10 <10 <10 <10 <10 <10 <10 <20 (UJ) <10 <10 <20 <10 <10 <10



09/05/2014(a) <10 43 6.2 J <10 <10 <10 3,000 3,000 <20 <200 <10 <10 <10 <10 <10 <10 <10 <10 <20 (UJ) <10 <10 <20 <10 <10 <10
MW-10 9/8/2014 <0.50 2.8 10 <0.50 <0.50 <0.50 11 11 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
MW-11 9/9/2014 320 14 1.1 <1.0 0.66 J <1.0 0.46 J 0.46 J <2.0 <20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 (UJ) <1.0 <1.0 <2.0 <1.0 <1.0 <1.0
MW-12 9/9/2014 650 <2.0 <2.0 1.7 J 4.7 <2.0 <2.0 <2.0 <4.0 <40 <2.0 <2.0 <2.0 15 <2.0 <2.0 <2.0 <2.0 <4.0 (UJ) <2.0 <2.0 <4.0 <2.0 <2.0 <2.0
MW-16 9/9/2014 <0.50 13 300 <0.50 <0.50 <0.50 5.2 5.2 <1.0 <10 <0.50 <0.50 <0.50 <0.50 0.35 J 17 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
MW-17 9/9/2014 -- -- -- -- -- -- -- -- -- 8.2 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-19 9/9/2014 <0.50 0.30 J 3.9 <0.50 <0.50 <0.50 21 (J) 21 (J) <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
MW-22 9/9/2014 <0.50 0.32 J 2.0 <0.50 <0.50 <0.50 18 18 <1.0 <10 <0.50 <0.50 <0.50 <0.50 0.31 J <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 68 0.75 J <0.50 <0.50 <0.50
MW-23 9/5/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.76 0.76 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
MW-24 9/5/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.55 0.55 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
MW-26 9/4/2014 <0.50 0.26 J <0.50 <0.50 <0.50 <0.50 0.32 J 0.32 J <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
MW-30 9/5/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.27 J 0.27 J <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
MW-31 9/8/2014 3.7 1.8 <0.37 <0.43 2.0 <0.21 3.4 3.4 <0.64 -- <0.46 <0.40 <0.28 1.4 <0.43 <0.48 <0.42 <0.14 <2.5 <0.24 <0.38 <0.64 <0.36 <0.30 <0.30
MW-31 9/8/2014 -- -- -- -- -- -- -- -- -- 4.7 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- --



PZL0025 9/8/2014 <1.0 <1.0 <1.0 <1.0 <0.50 <1.0 <1.0 <1.0 <10 -- <1.0 <1.0 <1.0 3.5 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <5.0 <1.0 <0.50 <1.0
SWL0049 9/30/2014 8,700 250 140 28 100 <10 <10 <10 <40 <200 12 <10 <10 140 <10 <10 <10 7.6 J <10 <10 <10 <40 <10 <10 <20
SWL0049 10/31/2014 6,200 150 120 19 63 <5.0 <5.0 <5.0 <20 52 J <5.0 <5.0 <5.0 270 <5.0 5.2 <5.0 7.2 <5.0 2.5 J <5.0 <20 <5.0 <5.0 <10



BF-1 9/8/2014 4.1 <0.39 <0.37 <0.43 <0.14 <0.21 <0.46 <0.46 1.1 J -- <0.46 <0.40 <0.28 <0.24 <0.43 2.6 <0.42 <0.14 <2.5 <0.24 <0.38 <0.64 <0.36 <0.30 <0.30
9/8/2014 -- -- -- -- -- -- -- -- -- <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --



09/08/2014(a) -- -- -- -- -- -- -- -- -- <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
BF-2 9/10/2014 10,000 <25 <25 24 J <25 <25 12 J 12 J <50 <500 <25 <25 <25 <25 <25 <25 <25 <25 <50 (UJ) <25 <25 <50 <25 <25 <25
BF-3 9/8/2014 1,500 <4.0 650 <4.0 6.6 <4.0 <4.0 <4.0 <8.0 <80 <4.0 <4.0 <4.0 <4.0 3.0 J <4.0 <4.0 <4.0 <8.0 (UJ) <4.0 <4.0 <8.0 <4.0 <4.0 <4.0
BF-4 9/9/2014 550 0.47 J 2.5 0.81 J 1.1 <1.0 1.4 1.4 <2.0 <20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 (UJ) <1.0 <1.0 <2.0 <1.0 <1.0 <1.0
BF-5 9/9/2014 0.19 J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-9 9/10/2014 12,000 <40 36 J <40 <40 <40 930 930 <80 <800 <40 <40 <40 <40 <40 <40 <40 <40 <80 (UJ) <40 <40 <80 <40 <40 <40
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Summary of VOC Laboratory Results
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Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
ISGS 70 5 5 5 1 NP 100 NP 5(a)



NP 600 17 5 0.5 6 6 5 700 6.2 150 5 NP 12 0.5 1750
BF-10 9/4/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-11 9/9/2014 6.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50



9/16/2014 2,300 <5.0 <5.0 4.3 J 3.3 J <5.0 <5.0 <5.0 <10 <100 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 (UJ) <5.0 <5.0 <10 <5.0 <5.0 <5.0



09/16/2014(a) 2,300 <5.0 <5.0 4.4 J <5.0 <5.0 <5.0 <5.0 <10 <100 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 (UJ) <5.0 <5.0 <10 <5.0 <5.0 <5.0
BF-14 9/5/2014 41 0.34 J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-15 9/4/2014 690 <2.0 1.3 J 2.4 1.3 J <2.0 <2.0 <2.0 <4.0 <40 <2.0 <2.0 <2.0 1.6 J <2.0 <2.0 <2.0 <2.0 <4.0 (UJ) <2.0 <2.0 <4.0 <2.0 <2.0 <2.0
BF-16 9/5/2014 320 <1.0 <1.0 0.79 J <1.0 <1.0 0.73 J 0.73 J <2.0 <20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 (UJ) <1.0 <1.0 <2.0 <1.0 <1.0 <1.0
BF-17 9/4/2014 4,900 <12 <12 14 13 <12 <12 <12 <25 <250 <12 <12 <12 220 <12 <12 <12 <12 <25 (UJ) <12 <12 <25 <12 <12 <12
BF-19 9/15/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50



9/9/2014 5,300 <7.7 16 J 15 J 3.6 J <4.1 <9.2 <9.2 <13 -- <9.1 <8.0 <5.6 <4.8 <8.6 <9.5 <8.5 <2.8 <50 <4.7 <7.7 <13 <7.2 <6.0 <6.0



09/09/2014(a) 5,000 <7.7 19 J 14 J 4.3 J <4.1 <9.2 <9.2 <13 -- <9.1 <8.0 <5.6 <4.8 <8.6 <9.5 <8.5 <2.8 <50 <4.7 <7.7 <13 <7.2 <6.0 <6.0
BF-20 9/9/2014 -- -- -- -- -- -- -- -- -- <400 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
BF-21 9/4/2014 240 <0.50 <0.50 0.49 J 0.68 <0.50 0.59 0.59 <1.0 <10 <0.50 <0.50 <0.50 1.3 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-22 9/3/2014 4.6 <0.50 <0.50 <0.50 <0.50 <0.50 0.31 J 0.31 J <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-23 9/8/2014 0.16 J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-24 9/5/2014 2,200 <5.0 <5.0 4.4 J 38 <5.0 <5.0 <5.0 <10 <100 <5.0 <5.0 <5.0 320 <5.0 <5.0 10 32 <10 (UJ) <5.0 <5.0 <10 3.8 J <5.0 <5.0
BF-25 9/4/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-27 9/3/2014 0.66 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 (UJ) <0.50 (UJ) <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-28 9/3/2014 0.48 J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-29 9/16/2014 0.62 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 0.39 J <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-30 9/8/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-31 9/10/2014 <0.50 (U) <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 1.8 <0.50 <0.50 0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-32A 9/15/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.56 0.56 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
BF-35 9/11/2014 1,200 <4.0 1,500 4.0 J <4.0 <4.0 <4.0 <4.0 <8.0 <80 <4.0 <4.0 <4.0 <4.0 12 22 <4.0 <4.0 <8.0 (UJ) <4.0 <4.0 <8.0 <4.0 <4.0 <4.0
BF-OW-1 9/8/2014 20 <0.39 1.3 <0.43 0.44 J <0.21 <0.46 <0.46 <0.64 -- <0.46 <0.40 <0.28 <0.24 <0.43 0.87 J <0.42 <0.14 <2.5 0.46 J <0.38 <0.64 <0.36 <0.30 <0.30
BF-OW-1 9/8/2014 -- -- -- -- -- -- -- -- -- <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --



SWL0027 9/3/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
SWL0033 9/5/2014 6,300 <20 <20 17 J 33 <20 <20 <20 <40 <400 <20 <20 <20 8.3 J <20 <20 <20 <20 <40 (UJ) <20 <20 <40 <20 <20 <20
SWL0058 9/5/2014 21 3.5 21 (J) 0.55 J <0.50 <1.0 <1.0 <1.0 <10 -- <1.0 <1.0 <1.0 5.9 0.73 J 0.85 J <1.0 <1.0 <10 0.38 J <1.0 <5.0 <1.0 <0.50 <1.0
G-02WC 9/4/2014 180 <1.0 <1.0 0.68 J 0.39 J <1.0 <1.0 <1.0 <10 -- <1.0 <1.0 <1.0 <0.50 <1.0 <1.0 <1.0 <1.0 <10 0.80 J <1.0 <5.0 <1.0 <0.50 <1.0



CMW001 9/8/2014 7,800 <5.0 8.0 J 12 J 40 <5.0 <5.0 <5.0 <18 <100 <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <10
CMW002 9/8/2014 48,000 <25 82 J 41 J 160 <25 2,100 2,100 <88 <500 <50 <25 <25 <25 <25 <25 <25 <25 -- <25 <25 <25 <25 <25 <50
MWC017 9/8/2014 5.0 <0.25 110 <0.25 <0.25 <0.25 0.28 J 0.28 J <0.88 <5.0 <0.50 <0.25 <0.25 <0.25 30 200 <0.25 <0.25 -- <0.25 <0.25 <0.25 <0.25 29 <0.50
MWC021 9/8/2014 <0.25 0.71 J 15 <0.25 <0.25 <0.25 0.76 J 0.76 J <0.88 <5.0 <0.50 <0.25 0.87 J <0.25 0.48 J 6.0 <0.25 <0.25 -- <0.25 <0.25 <0.25 <0.25 <0.25 <0.50
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Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
ISGS 70 5 5 5 1 NP 100 NP 5(a)



NP 600 17 5 0.5 6 6 5 700 6.2 150 5 NP 12 0.5 1750



9/9/2014 7.6 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50



09/09/2014(a) 7.9 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-2 9/10/2014 3,400 <10 <10 <10 7.7 J <10 <10 <10 <20 <200 <10 <10 <10 <10 <10 <10 <10 <10 <20 (UJ) <10 <10 <20 <10 <10 <10
G-3 9/9/2014 32 1.2 0.37 J <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 9.3 J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-4 9/9/2014 39 <0.50 11 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 9.4 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-5 9/10/2014 3,000 <10 <10 <10 11 <10 <10 <10 <20 <200 <10 <10 <10 <10 <10 <10 <10 <10 <20 (UJ) <10 <10 <20 <10 <10 <10
G-8 9/9/2014 100 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-9 9/4/2014 360 <0.50 <0.50 <0.50 2.1 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-11 9/15/2014 3.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 13 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-12 9/8/2014 2,600 <5.0 3.8 J <5.0 25 <5.0 <5.0 <5.0 <10 <100 <5.0 <5.0 <5.0 3.0 J <5.0 <5.0 <5.0 <5.0 <10 (UJ) <5.0 <5.0 <10 <5.0 <5.0 <5.0



9/5/2014 900 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <5.0 <50 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <5.0 (UJ) <2.5 <2.5 <5.0 <2.5 <2.5 <2.5



09/05/2014(a) 930 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <5.0 <50 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <5.0 (UJ) <2.5 <2.5 <5.0 <2.5 <2.5 <2.5
G-14 9/15/2014 <0.50 <0.50 3.8 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 0.33 J 65 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-15 9/16/2014 5.9 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-16 9/16/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50



9/10/2014 150 0.24 J 20 <0.50 1.3 <0.50 <0.50 <0.50 <1.0 6.8 J <0.50 <0.50 <0.50 5.2 0.84 5.3 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 0.29 J <0.50



09/10/2014(a) 160 0.22 J 19 <0.50 1.2 <0.50 <0.50 <0.50 <1.0 4.6 J <0.50 <0.50 <0.50 5.3 0.88 5.2 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 0.27 J <0.50
G-18 9/3/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-19A 9/3/2014 110 <0.50 <0.50 <0.50 0.62 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-20 9/8/2014 1.7 <0.39 <0.37 <0.43 <0.14 <0.21 <0.46 <0.46 0.89 J -- <0.46 <0.40 <0.28 <0.24 <0.43 <0.48 <0.42 <0.14 <2.5 <0.24 <0.38 <0.64 <0.36 <0.30 <0.30
G-20 9/8/2014 -- -- -- -- -- -- -- -- -- <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
G-21 9/11/2014 18 <0.50 380 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 2.2 0.72 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-23 9/5/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-24 9/4/2014 1,100 <2.5 <2.5 10 1.7 J <2.5 <2.5 <2.5 <5.0 <50 1.7 J <2.5 <2.5 4.4 <2.5 <2.5 <2.5 <2.5 <5.0 (UJ) <2.5 <2.5 <5.0 <2.5 <2.5 <2.5
G-25 9/9/2014 40 <0.50 0.69 0.38 J <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 7.1 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50



9/4/2014 84 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50



09/04/2014(a) 87 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-27 9/4/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-28 9/3/2014 0.94 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-29 9/4/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-30 9/11/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 0.34 J <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-32 9/4/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-33 9/11/2014 2.3 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 0.40 J <0.50 <0.50 <0.50 3.3 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-35 9/4/2014 0.31 J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 3.5 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
G-OW-3 9/5/2014 320 <1.0 <1.0 <1.0 5.4 <1.0 <1.0 <1.0 <2.0 <20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 (UJ) <1.0 <1.0 <2.0 <1.0 <1.0 <1.0



9/16/2014 8.7 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50



09/16/2014(a) 8.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
LG-2 9/16/2014 5,500 <5.0 <5.0 3.3 J <5.0 <5.0 <5.0 <5.0 <10 <100 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 (UJ) <5.0 <5.0 <10 <5.0 <5.0 <5.0



LG-1



G-26



G-17



G-13



G-1
Gage Aquifer Montrose-Owned Wells
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TABLE 3
Summary of VOC Laboratory Results



2014 Baseline Monitoring and Aquifer Compliance Report
Montrose Superfund Site



20201 S. Normandie Avenue, Los Angeles, California
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Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
ISGS 70 5 5 5 1 NP 100 NP 5(a)



NP 600 17 5 0.5 6 6 5 700 6.2 150 5 NP 12 0.5 1750



SWL0026 9/3/2014 0.73 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
SWL0034 9/5/2014 67 <0.50 1.4 0.52 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 0.28 J <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
SWL0063 9/10/2014 <1.0 0.58 J 92 <1.0 35 <1.0 <1.0 <1.0 <10 -- <1.0 <1.0 0.32 J <0.50 2.7 11 <1.0 <1.0 <10 0.57 J <1.0 <5.0 <1.0 0.44 J <1.0



BL-13C 9/8/2014 270 <0.39 <0.37 0.65 J 0.24 J <0.21 <0.46 <0.46 0.98 J -- <0.46 <0.40 <0.28 <0.24 <0.43 <0.48 <0.42 <0.14 <2.5 <0.24 <0.38 <0.64 <0.36 <0.30 <0.30
BL-13C 9/8/2014 -- -- -- -- -- -- -- -- -- <20 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --



9/10/2014 3.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50



09/10/2014(a) 3.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
LW-2 9/10/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50



9/19/2014 4.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
1/13/2015 4.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 14 U <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50



LW-5 9/11/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
LW-6 9/18/2014 <0.50 <0.50 (UJ) <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
LW-7 9/15/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 (UJ) <0.50 <0.50 <1.0 <0.50 <0.50 <0.50
Notes:
Analytes not shown here were not detected in wells at concentrations greater than laboratory reporting limits unless noted below.
Samples were analyzed using EPA Method 8260B.
(a) Duplicate Sample
(b) Confirmation Sample
( c) LW-4 was re-sampled on 1-13-2015 using macro-purging sampling methods. 



= Exceeds ISGS
Total Trihalomethanes are Bromoform, Chloroform, Dibromochloromethane, and Bromodichloromethane.
< less than
µg/L micrograms per liter
CDPH California Department of Public Health
ISGS In Situ Groundwater Standard as listed as Table 9-1 in the Record of Decision for the Dual Groundwater Operable Unit, Montrose and Del Amo Superfund Sites (EPA, 1999)
MDL method detection limit
NP none promulgated
RL reporting limit
EPA United States Environmental Protection Agency



Laboratory-Assigned Qualifier
J Estimated value.  Analyte detected at a level less than the RL and greater than or equal to the MDL.  The user of this data should be aware that this data is of limited reliability.



Data Validation Qualifiers
(J) Estimated value.
(U) stimated value.  Blank contamination: indicates possible high bias and/or false positives.
(UJ) Reporting limit estimated.



Gage Aquifer Del Amo-Owned Wells



Lynwood Aquifer Montrose-Owned Wells



LW-4



LW-1



Gage Aquifer ILM-Owned Well
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Table 4
Summary of pCBSA Laboratory Results
2014 Groundwater Monitoring Report



Montrose Superfund Site
20201 S. Normandie Avenue, Los Angeles, California



Date pCBSA



Units µg/L



MW-1 9/10/2014 500,000
MW-2 9/10/2014 520,000
MW-3 9/8/2014 21
MW-4 9/9/2014 1,200
MW-5 9/8/2014 53
MW-6 9/9/2014 3.2 J
MW-8 9/8/2014 75



9/5/2014 2.6 J



09/05/2014(a) <5.0
MW-10 9/8/2014 170
MW-11 9/9/2014 240
MW-12 9/9/2014 130
MW-16 9/9/2014 <5.0
MW-19 9/9/2014 40
MW-22 9/9/2014 <5.0
MW-23 9/5/2014 5.7
MW-24 9/5/2014 11
MW-26 9/4/2014 <5.0
MW-28 9/11/2014 <5.0
MW-30 9/5/2014 <5.0
MW-31 9/8/2014 <5.0



SWL0049 9/30/2014 25,000
PZL0025 9/8/2014 <5.0



Well 



MW-9



UFB/Water Table Montrose-Owned Wells



UFB/Water Table Del Amo-Owned Wells
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Table 4
Summary of pCBSA Laboratory Results
2014 Groundwater Monitoring Report



Montrose Superfund Site
20201 S. Normandie Avenue, Los Angeles, California



Date pCBSA



Units µg/L
Well 



9/8/2014 29



09/08/2014(a) 31
BF-2 9/10/2014 98,000
BF-3 9/8/2014 8,900
BF-4 9/9/2014 17,000
BF-5 9/9/2014 <5.0
BF-9 9/10/2014 82,000
BF-10 9/4/2014 <5.0
BF-11 9/9/2014 7.0



9/16/2014 30,000



09/16/2014(a) 29,000
BF-14 9/5/2014 1,000
BF-15 9/4/2014 1,400
BF-16 9/5/2014 7,100
BF-17 9/4/2014 33,000
BF-19 9/15/2014 <5.0
BF-20 9/9/2014 52,000
BF-21 9/4/2014 27,000
BF-22 9/3/2014 14,000
BF-23 9/8/2014 5.2
BF-24 9/5/2014 19,000
BF-25 9/4/2014 4.7 J
BF-27 9/3/2014 <5.0
BF-28 9/3/2014 390
BF-29 9/16/2014 25
BF-30 9/8/2014 13
BF-31 9/10/2014 350
BF-32A 9/15/2014 9.9
BF-35 9/11/2014 9,800
BF-OW-1 9/8/2014 350



SWL0027 9/3/2014 77
SWL0033 9/5/2014 39,000
SWL0058 9/11/2014 1,100
G-02WC 9/9/2014 1,900



BF-12



BF-1
MBFC Montrose-Owned Wells



MBFC Del Amo-Owned Wells
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Table 4
Summary of pCBSA Laboratory Results
2014 Groundwater Monitoring Report



Montrose Superfund Site
20201 S. Normandie Avenue, Los Angeles, California



Date pCBSA



Units µg/L
Well 



CMW001 9/8/2014 32,000
CMW002 9/8/2014 57,000
MWC017 9/8/2014 77
MWC021 9/8/2014 <5.0



9/9/2014 79



09/09/2014(a) 91
G-2 9/10/2014 29,000
G-3 9/9/2014 150
G-4 9/9/2014 820
G-5 9/10/2014 38,000
G-8 9/9/2014 4,200
G-9 9/4/2014 21,000
G-11 9/15/2014 1,900
G-12 9/8/2014 36,000



9/5/2014 21,000



9/05/2014(a) 23,000
G-14 9/15/2014 <5.0
G-15 9/16/2014 <5.0
G-16 9/16/2014 <5.0



9/10/2014 3,400



9/10/2014(a) 3,600
G-18 9/3/2014 2,000
G-19A 9/3/2014 5,700
G-20 9/8/2014 <5.0
G-21 9/11/2014 130
G-23 9/5/2014 84
G-24 9/4/2014 9,200
G-25 9/9/2014 1,200



9/4/2014 720



9/04/2014(a) 730
G-27 9/4/2014 <5.0



G-26



G-17



G-13



G-1



MBFC Boeing-Owned Wells



Gage Aquifer Montrose-Owned Wells



0AO
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Table 4
Summary of pCBSA Laboratory Results
2014 Groundwater Monitoring Report



Montrose Superfund Site
20201 S. Normandie Avenue, Los Angeles, California



Date pCBSA



Units µg/L
Well 



G-28 9/3/2014 2,000
G-29 9/4/2014 11,000
G-30 9/11/2014 <5.0
G-32 9/4/2014 <5.0
G-33 9/11/2014 140
G-35 9/4/2014 4,200
G-OW-3 9/5/2014 6,900



9/16/2014 26,000



9/16/2014(a) 26,000
LG-2 9/16/2014 27,000



SWL0026 9/3/2014 110
SWL0034 9/5/2014 17
SWL0063 9/10/2014 <5.0



BL-13C 9/8/2014 4,200



9/10/2014 9.5



9/10/2014(a) 8.2
LW-2 9/10/2014 <5.0



9/19/2014 780



1/13/2015 (c) 130
LW-5 9/11/2014 <5.0
LW-6 9/18/2014 <5.0
LW-7 9/15/2014 <5.0



LW-4



LW-1



LG-1



Lynwood Aquifer Montrose-Owned Wells



Gage ILM-Owned Wells



Gage Del Amo-Owned Wells



Notes: 
(a) Duplicate Sample 
(b) Confirmation Sample 
(c) LW-4 was re-sampled on 1/13/15 using macro-purge sampling 



methods. 
pCBSA  = 4-chlorobenzenesulfonic acid 
No Upper Bellflower Aquitard wells were sampled for pCBSA. 
 
Samples were analyzed using EPA Method 314.0 Modified. 
 
 



µg/L micrograms per liter 
 
Laboratory-Assigned Qualifier 
J Estimated value.  Analyte detected at a level less 



than the RL and greater than or equal to the MDL.  
The user of this data should be aware that this data 
is of limited reliability. 
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TABLE 5
Summary of QA/QC Sample Laboratory Results



2014 Baseline Monitoring and Aquifer Compliance Report
Montrose Superfund Site



20201 S. Normandie Avenue, Los Angeles, California



Field Sample Laboratory Sample Sampling Date VOCs pCBSAs 



(EPA 8260B) (EPA 314.0 Modified)
(µg/L) (µg/L)



TB-20140903 14-09-0173-01 9/3/2014 ND --
TB-20140904 14-09-0312-01 9/4/2014 ND --
TB-20140905 14-09-0448-01 9/5/2014 ND --
TB-20140908 14-09-0556-01 9/8/2014 ND --



TB20140908-B 14-09-0554-01 9/8/2014 ND --
TB-20140909 14-09-0658-01 9/9/2014 ND --



TB20140909-B 14-09-0659-01 9/9/2014 ND --
TB-20140910 14-09-0760-01 9/10/2014 ND --
TB-20140911 14-09-0943-02 9/11/2014 ND --
TB-20140915 14-09-1187-01 9/15/2014 ND --
TB-20140916 14-09-1264-01 9/16/2014 ND --
TB-20140918 14-09-1462-01 9/18/2014 ND --
TB-20140919 14-09-1606-02 9/19/2014 ND --



EB-20140903 14-09-0173-02 9/3/2014 methylene chloride -- 0.41 J <5.0
EB-20140904 14-09-0312-02 9/4/2014 ND <5.0
EB-20140905 14-09-0448-02 9/5/2014 methylene chloride -- 1.3 <5.0
EB-20140908 14-09-0556-02 9/8/2014 methylene chloride -- 0.92 J <5.0
EB-20140909 14-09-0658-02 9/9/2014 methylene chloride -- 0.53 J <5.0
EB-20140910 14-09-0760-02 9/10/2014 chlorobenzene -- 0.22 J <5.0
EB-20140911 14-09-0943-03 9/11/2014 methylene chloride -- 0.47 J <5.0
EB-20140915 14-09-1187-02 9/15/2014 ND <5.0
EB-20140916 14-09-1264-02 9/16/2014 ND <5.0
EB-20140918 14-09-1462-02 9/18/2014 chloroform -- 0.28 J <5.0



acetone -- 3.7 J (J)
toluene -- 0.43 J



EB-20150113 15-01-0665 1/13/2015 acetone -- 3.8 J <5.0



chloroform -- 0.22 J
TBA --8.0 J



Laboratory Method
Units



TRIP BLANKS



EQUIPMENT BLANKS



EB-20140919 14-09-1606-01 9/19/2014 <5.0



Notes: 



-- sample not submitted for analysis by laboratory method 
µg/L micrograms per liter 
EPA United States Environmental Protection Agency 
ND analytes listed as part of EPA Method 8260B were not detected  
pCBSA  4-chlorobenzenesulfonic acid 
QA/QC quality assurance/quality control 
VOC volatile organic compound 
 
Laboratory-Assigned Qualifier 
J Estimated value.  Analyte detected at a level less than the RL and greater than or equal to 



the MDL.  The user of this data should be aware that this data is of limited reliability. 
 
Data Validation Qualifier 
(J) Estimated value.  
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Water Level Hydrograph, UBF
2014 Baseline MACR
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Water Level Hydrograph, MBFC Aquifer
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Water Level Hydrograph, Gage Aquifer
2014 Baseline MACR
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Water Level Hydrograph, Lynwood Aquifer
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WELL SAMPLING LOG  
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LABORATORY RESULTS AND 
ELECTRONIC DATA DELIVERABLES 



 











 
 
 
 
 
 
 
 
 
 
 
 
 



APPENDIX C 
 



DATA QUALITY ASSESSMENT AND  
DATA VALIDATION REPORT 
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CHLOROBENZENE  
CONCENTRATION VS TIME GRAPHS  



FOR SELECTED WELLS  
  
 








			2014 Baseline MACR- FINAL


			Executive Summary


			1 Introduction


			1.1 Background


			1.2 Site Hydrology


			1.3 Description of Torrance Groundwater Remediation System


			1.4 Description of Monitoring Well Network


			1.5 Monitoring Objectives





			2 Field and Analytical Methods


			2.1 Groundwater Elevations


			2.2 Groundwater Sampling Methods


			2.3 Analytical Methods


			2.4 Quality Assurance/Quality Control


			2.5 Waste Management





			3 Groundwater Monitoring Results


			3.1 Upper Bellflower Aquitard


			3.1.1 Groundwater Elevations and Horizontal Gradient


			3.1.2 Field Parameters


			3.1.3 Chlorobenzene


			3.1.4 Other VOCs


			3.1.5 pCBSA





			3.2 Middle Bellflower C Sand Aquifer


			3.2.1 Groundwater Elevations and Horizontal Gradient


			3.2.2 Field Parameters


			3.2.3 Chlorobenzene


			3.2.4 Other VOCs


			3.2.5 pCBSA





			3.3 Gage Aquifer


			3.3.1 Groundwater Elevations and Horizontal Gradient


			3.3.2 Field Parameters


			3.3.3 Chlorobenzene


			3.3.4 Other VOCs


			3.3.5 pCBSA





			3.4 Lynwood Aquifer


			3.4.1 Groundwater Elevations and Horizontal Gradient


			3.4.2 Field Parameters


			3.4.3 Chlorobenzene


			3.4.4 Other VOCs


			3.4.5 pCBSA





			3.5 Vertical Gradients


			3.6 QA/QC Sample Results


			3.6.1 Trip Blanks


			3.6.2 Equipment Blanks


			3.6.3 Field Duplicates


			3.6.4 Matrix Spike/Matrix Spike Duplicates





			3.7 Data Validation





			4 Conclusions


			5 RECOMMENDATIONS


			6 References





			Divider Sheets


			Table 1 Groundwater Elevations


			Table 2 Sampling Matrix


			Table 3_VOCs


			Table 4 pCBSA


			Table 5 - QAQC Samples


			Figure 1  Site Location Map


			Figure 2 Site Vicinity Map


			Figure 3 Torrance Groundwater Remediation System Infrastructure Map


			Figure 4 2014 Groundwater Elevation Map, UBF


			Figure 5 Water Hydrograph, UBF


			Figure 6 Chlorobenzene in UBF


			Figure 7 pCBSA in UBF


			Figure 8 2014 Groundwater Elevation Map, MBFC


			Figure 9 Water Level Hydrograph, MBFC


			Figure 10 Chlorobenzene in MBFC Aquifer


			Figure 11 pCBSA in MBFC Aquifer


			Figure 12 2014 Groundwater Elevations Map, Gage Aquifer


			Figure 13 Water Level Hydrograph, Gage Aquifer


			Figure 14 Chlorobenzene in Gage Aquifer


			Figure 15 pCBSA in Gage Aquifer


			Figure 16 2014 Groundwater Elevation Map, Lynwood Aquifer


			Figure 17 Water Level Hydrograph, Lynwood Aquifer


			Figure 18 Chlorobenzene in Lynwood


			Figure 19 pCBSA in Lynwood Aquifer
















From: ROJAS-MICKELSON, DAEWON
To: Wetmore, Cynthia
Subject: FW: p-CBSA
Date: Thursday, March 05, 2015 8:59:26 AM
Attachments: p-CBSA.msg


p-CBSA Results Summary - Old vs New Method and OCWD Results.pdf


FYI
 
Stringfellow will be changing pCBSA methods and the new method shows significantly higher
 concentration levels…
 
Daewon
 


From: Pahwa, Tej@DTSC [mailto:Tej.Pahwa@dtsc.ca.gov] 
Sent: Wednesday, March 04, 2015 5:17 PM
To: ROJAS-MICKELSON, DAEWON
Cc: Saska, Laszlo@DTSC; Fears, Susan@DTSC; Hume, Richard@DTSC
Subject: RE: p-CBSA
 
Daewon,
 
Attached please find the requested information, including Orange County Water District’s (OCWD)
 results from the split sample(s).  OCWD used CEC (do not what CEC stands for) method with –
 Ibuprofen 13C3 as internal standard.   Overall, the new method has a lower detection limit (250
 ppb) and results are higher (varies by a factor of 1.30 to 2.03; with an average factor of 1.82) than
 that of the old method.   We believe quantification by the new method  is better than that of the old
 method simply because isotopic p-CBSA is used to quantify p-CBSA in the sample.  Our laboratory
 has reviewed and approved the new method.     
 
I have directed Veolia to start using the new method starting from March 2015.  
 
Sorry, I forgot to include you in my cc list when the decision was made around middle of February.  If
 you have any questions, please let me know.
 
tej
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p-CBSA


			From


			ROJAS-MICKELSON, DAEWON


			To


			Pahwa, Tej@DTSC


			Cc


			Saska, Laszlo@DTSC


			Recipients


			Tej.Pahwa@dtsc.ca.gov; Laszlo.Saska@dtsc.ca.gov





Hi Tej,







 







In early December you mentioned a new method for analysis of p-CBSA would begin soon. Did this happen and have the two methods been compared?







 







Thanks,







Daewon Rojas-Mickelson, EIT







Remedial Project Manager







US EPA Region 9







(415) 947-4191







 



















Location Date Result Result Units Analyte Method Orange County



Old Method* New Method** Results



SP-501 PTP Influent 12/8/14 740,000        1,500,000       ug/L p-CBSA IC-MS/MS 2.03        



SP-523 PTP Effluent 12/8/14 27,000          54,000             ug/L p-CBSA IC-MS/MS 2.00        26,100               



SP-501 PTP Influent 12/15/14 720,000        1,400,000       ug/L p-CBSA IC-MS/MS 1.94        



SP-523 PTP Effluent 12/15/14 15,000          26,000             ug/L p-CBSA IC-MS/MS 1.73        17,300               



SP-501 PTP Influent 12/22/14 620,000        1,300,000       ug/L p-CBSA IC-MS/MS 2.10        



SP-523 PTP Effluent 12/22/14 24,000          54,000             ug/L p-CBSA IC-MS/MS 2.25        44,800               



SP-501 PTP Influent 12/29/14 810,000        1,300,000       ug/L p-CBSA IC-MS/MS 1.60        



SP-523 PTP Effluent 12/29/14 3,800            6,100               ug/L p-CBSA IC-MS/MS 1.61        4,520                 



SP-501 PTP Influent 1/5/15 720,000        1,400,000       ug/L p-CBSA IC-MS/MS 1.94        



SP-523 PTP Effluent 1/5/15 26,000          52,000             ug/L p-CBSA IC-MS/MS 2.00        46,400               



SP-501 PTP Influent 1/12/15 1,000,000    1,300,000       ug/L p-CBSA IC-MS/MS 1.30        



SP-523 PTP Effluent 1/12/15 38,000          52,000             ug/L p-CBSA IC-MS/MS 1.37        47,700               



Average Ratio--------- 1.82



Old Method* Used perclorate as an internal standard RDL 10,000 ppb



New Method** Used p-CBSA as an internal standard RDL 250 ppb



Ratio 



New/Old



p-CBSA Results Summary - Old vs New Methods













From: Wetmore, Cynthia
To: Wetmore, Cynthia
Subject: Fw: arsenic
Date: Wednesday, March 18, 2015 9:48:37 AM
Attachments: image001.png


Montrose RTCs Arsenic Pre-Treatment Comments_11-13-14.pdf





From: Dean, Brian <Brian.Dean@aecom.com>
Sent: Thursday, November 13, 2014 3:51 PM
To: Wetmore, Cynthia
Cc: Natalia.Raykhman@CH2M.com; Mike Palmer; 'Jaime Dinello'; Kelly.Richardson@LW.com;
 Jeff.Carlin@lw.com; Benjamin.Gibson@lw.com; Barnes, Jacob; McCord, Alycia;
 Mike.Grigorieff@CH2M.com
Subject: RE: arsenic
 
Cynthia:
 
On behalf of Montrose Chemical Corporation of California, please find attached responses to CH2M
 HILL comments regarding arsenic pre-treatment.  The CH2M HILL comment is first reiterated in
 italics, followed by the Montrose response in standard font format.  Please let us know if you have
 any questions regarding these responses or wish to further discuss.
 
Brian
 


From: Wetmore, Cynthia [mailto:Wetmore.Cynthia@epa.gov] 
Sent: Monday, October 27, 2014 11:14 AM
To: Dean, Brian
Cc: Natalia.Raykhman@CH2M.com
Subject: arsenic
 
The overall plan and approach for installing an arsenic treatment system, if needed, is
 generally satisfactory. However, Montrose should clarify how long a temporary arsenic
 system will take to install and how long any “hot” arsenic wells might be kept off-line
 during temporary treatment system procurement and installation. The proposed plan
 states that a temporary system can be delivered to the site within 1 to 3 days. However,
 connection to the treatment plant will take additional time to make piping changes, etc.
 Montrose needs to clarify the overall time required for the arsenic system delivery,
 connection and testing.
 
Our specific comments and recommendations pertaining to the arsenic pre-treatment plan,
 including the initial startup demonstration testing for the overall TGRS system are
 summarized below.
Page 2, Initial Demonstration Testing (part of construction scope): The first paragraph
 states that 20,000 gallons of groundwater will be pumped from the extraction wells for
 treatment on a batch basis. This implies that the batch of test water will contain
 proportional amounts of GW from each well to represent actual influent. Please clarify
 how this will be done to provide a representative composite batch test water.
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Montrose Responses to CH2M HILL Comments, Arsenic Pre-Treatment 
TGRS Construction, Montrose Superfund Site Page 1 of 3 
 
CH2M HILL General Comment 
 
The overall plan and approach for installing an arsenic treatment system, if needed, is generally 
satisfactory. However, Montrose should clarify how long a temporary arsenic system will take to install 
and how long any “hot” arsenic wells might be kept off-line during temporary treatment system 
procurement and installation. The proposed plan states that a temporary system can be delivered to the 
site within 1 to 3 days. However, connection to the treatment plant will take additional time to make 
piping changes, etc. Montrose needs to clarify the overall time required for the arsenic system delivery, 
connection and testing.  
 
Montrose Response 
 
The arsenic pre-treatment line is already equipped with valves to either direct groundwater flow to 
Influent Tanks 3710A/B or to an arsenic pre-treatment system.  The required connections for an arsenic 
pre-treatment system are already in place.  The arsenic media vessels are the longest lead item (of 1 to 3 
days), and therefore, the time required for delivery, connection, and testing of a temporary arsenic pre-
treatment system is still 1 to 3 days.  Montrose recently completed pilot testing of UBA-EW-3 in which 
groundwater was treated for arsenic using a Bayoxide® media vessel at a flow rate of approximately 15 
gpm.  Montrose already owns piping, fittings, and controls for arsenic pre-treatment that could be 
incorporated into the spare parts list for the TGRS system.  In that manner, with the exception of the 
media vessels, the supplies required for connection of an arsenic pre-treatment system would be stored on 
site for use as needed.   
 
CH2M HILL Specific Comment #1  



Page 2, Initial Demonstration Testing (part of construction scope): The first paragraph states that 
20,000 gallons of groundwater will be pumped from the extraction wells for treatment on a batch basis. 
This implies that the batch of test water will contain proportional amounts of GW from each well to 
represent actual influent. Please clarify how this will be done to provide a representative composite batch 
test water.  



Montrose Response #1 



Representative influent groundwater will be generated for the TGRS functional testing as follows: 



• Each extraction well, with the exception of MBFB-EW-1 (which will not be operated during 
functional testing), will be operated at its target rate for an identical length of time.  Operating all 
11 extraction wells for a period of 30 minutes will generate a volume of approximately 20,000 
gallons.   



• Initially, the volume of the extraction piping will need to be purged of the potable water used for 
pressure testing.  The volume of the TGRS extraction piping (one purge volume) is 
approximately 16,000 gallons.  The first 16,000 gallons of water purged from the extraction 
piping will be pumped into Influent Tank 3710B.  That water will be held and not used for 
functional testing. 



• The volume of the arsenic pre-treatment piping is approximately 250 gallons.  The first 250 
gallons of groundwater purged from the arsenic pre-treatment piping will also be pumped into 
Influent Tank 3710B and not used for functional testing.     



• The next 20,000 gallons of groundwater purged from the extraction and arsenic pre-treatment 
piping will be pumped into Influent Tank 3710A and will be used for functional testing.  The two 
influent tanks will be isolated from each other so there is no mixing of the water.  In order to 
purge the extraction piping and generate sufficient influent groundwater for construction 
functional testing, 10 of the extraction wells (excluding UBA-EW-3) will need to be pumped for 
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53 minutes each at their target rate to purge a combined 36,000 gallons.  Well UBA-EW-3 will 
need to be pumped for 47 minutes at its target rate to purge the arsenic pre-treatment piping and 
generate sufficient influent groundwater for construction functional testing.      



• A sample of the untreated influent groundwater will be collected and analyzed for dissolved 
constituents in accordance with the Remedial Wellfield and Treatment System Performance 
Evaluation Test Plan as indicated below.  The results of that sample will document that the 
influent groundwater was representative of the overall wellfield. 



o VOCs by EPA 8260B plus fuel oxygenates 
o SVOCs by EPA 8270C 
o pCBSA by EPA 314 modified 
o Pesticides by EPA 8081A 
o Metals by EPA 6010B/7470A 
o Arsenic by EPA 6020 
o General Minerals including at a minimum: 
 Anions by EPA 300.0 
 Alkalinity by EPA 310.1 
 Hardness by EPA 130.2 
 pH by EPA 9045D 



      



CH2M HILL Specific Comment #2 



Page 3, Startup and Testing, top paragraph: The text states that TGRS wells will be sampled and tested 
for arsenic during startup and testing. Using that data, Montrose states it will revise the flow weighted 
average arsenic concentration to confirm that an influent concentration greater than 10 ug/L is not 
expected. Montrose should notify EPA as soon as possible regarding any significant revisions to the flow 
weighted average arsenic concentration.  



The startup and testing plan and long-term operating plan presented relies on continuous operation of all 
extraction wells. This will provide dilution of higher arsenic concentrations to keep treatment plant 
influent below the 10 micrograms per liter (ug/L) threshold. However, periodic sampling and analysis 
(e.g. weekly/biweekly) may not adequately account for unexpected events such as power outages at one or 
more of these lower concentration wells. In this type of event, the treatment plant influent arsenic 
concentration could increase immediately before any sampling results detect such a problem.  



Recommendations: The arsenic pre-treatment plan should address the potential unplanned shutdown of 
low-arsenic concentration wells. Potential ways to deal with this type of unplanned event include the 
following, among others, for consideration by Montrose if not already addressed:  



• The plant automatically shuts down if total plant influent flow decreases by a specified 
percentage, indicating that one or more dilution wells is down.  



• The plant operator inputs the initial arsenic concentrations in each well into the treatment plant 
control system that calculates flow weighted influent arsenic concentration such that if a well 
goes down, the PLC program calculates the revised influent concentration and shuts down if the 
maximum allowable target arsenic concentration is approached. Periodically, the most recent 
well arsenic concentrations would have to be inputted into the PLC program by the operator.  



• The control system is programmed to only allow certain combinations of wells to operate, such 
that if required operating wells go down, the plant automatically shuts down.  
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Montrose Response #2 



The risk of exceeding 10 micrograms per liter (ug/L) dissolved arsenic in the influent groundwater is 
over-stated.  Only one of the 11 extraction wells planned for initial TGRS operations (UBA-EW-3) 
contains dissolved arsenic in excess of 10 ug/L.  This well was last sampled and tested for dissolved 
arsenic on October 31, 2014, and a concentration of 36 ug/L was reported.  The target flow rate for UBA-
EW-3 is only 15 gpm, and therefore, it would take substantially more than one or two extraction wells to 
shut off before the average influent concentration would rise to 10 ug/L.  The total influent groundwater 
flow would have to drop below approximately 100 gpm (an 86% reduction in groundwater flow) before 
the influent arsenic concentration would approach the 10 ug/L limit. 



Given the low risk described above, there is currently no need to incorporate PLC-based engineering 
controls to prevent exceedances of the dissolved arsenic concentration at the influent groundwater.  
Operator training and administrative controls will be sufficient to ensure that well UBA-EW-3 is not 
operated when the total treatment plant influent flow is less than 100 gpm.  The treatment plant is 
designed to operate at 700 gpm, and an operator will be responding to any treatment system alarms that 
result in influent flow significantly below the target 700 gpm rate.  If arsenic concentrations increase over 
time or it becomes necessary to operate well MBFB-EW-1, then PLC-based engineering controls such as 
those proposed by CH2M HILL could be considered.    



MBFB-EW-1 was found to contain up to 229 ug/L of dissolved arsenic and is not planned for initial 
TGRS operations.  Well UBA-EW-3 was pilot tested and found to effectively control chlorobenzene 
plume migration southeast of the Montrose property, and based on preliminary modeling results, 
operation of MBFB-EW-1 is not expected to be required to meet the groundwater remedial objectives.  
Therefore, MBFB-EW-1 will remain off pending future evaluation of groundwater remedy performance 
using the other 11 extraction wells.  Controls for this well will be locked out and tagged out at the site to 
prevent its use.       



 



 












Page 3, Startup and Testing, top paragraph: The text states that TGRS wells will be
 sampled and tested for arsenic during startup and testing. Using that data, Montrose states
 it will revise the flow weighted average arsenic concentration to confirm that an influent
 concentration greater than 10 ug/L is not expected. Montrose should notify EPA as soon as
 possible regarding any significant revisions to the flow weighted average arsenic
 concentration.
The startup and testing plan and long-term operating plan presented relies on continuous
 operation of all extraction wells. This will provide dilution of higher arsenic concentrations
 to keep treatment plant influent below the 10 micrograms per liter (ug/L) threshold.
 However, periodic sampling and analysis (e.g. weekly/biweekly) may not adequately
 account for unexpected events such as power outages at one or more of these lower
 concentration wells. In this type of event, the treatment plant influent arsenic
 concentration could increase immediately before any sampling results detect such a
 problem.
Recommendations: The arsenic pre-treatment plan should address the potential unplanned
 shutdown of low-arsenic concentration wells. Potential ways to deal with this type of
 unplanned event include the following, among others, for consideration by Montrose if not
 already addressed:


 The plant automatically shuts down if total plant influent flow decreases by a specified
 percentage, indicating that one or more dilution wells is down.


 The plant operator inputs the initial arsenic concentrations in each well into the treatment
 plant control system that calculates flow weighted influent arsenic concentration such that
 if a well goes down, the PLC program calculates the revised influent concentration and
 shuts down if the maximum allowable target arsenic concentration is approached.
 Periodically, the most recent well arsenic concentrations would have to be inputted into
 the PLC program by the operator.


 The control system is programmed to only allow certain combinations of wells to operate,
 such that if required operating wells go down, the plant automatically shuts down.
 
This type of unplanned event management should be addressed in the treatment system
 O&M Manual.
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 








From: Wetmore, Cynthia
To: Wetmore, Cynthia
Subject: Fw: arsenic
Date: Wednesday, March 18, 2015 9:48:36 AM
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From: Dean, Brian <Brian.Dean@aecom.com>
Sent: Thursday, November 13, 2014 3:51 PM
To: Wetmore, Cynthia
Cc: Natalia.Raykhman@CH2M.com; Mike Palmer; 'Jaime Dinello'; Kelly.Richardson@LW.com;
 Jeff.Carlin@lw.com; Benjamin.Gibson@lw.com; Barnes, Jacob; McCord, Alycia;
 Mike.Grigorieff@CH2M.com
Subject: RE: arsenic
 
Cynthia:
 
On behalf of Montrose Chemical Corporation of California, please find attached responses to CH2M
 HILL comments regarding arsenic pre-treatment.  The CH2M HILL comment is first reiterated in
 italics, followed by the Montrose response in standard font format.  Please let us know if you have
 any questions regarding these responses or wish to further discuss.
 
Brian
 


From: Wetmore, Cynthia [mailto:Wetmore.Cynthia@epa.gov] 
Sent: Monday, October 27, 2014 11:14 AM
To: Dean, Brian
Cc: Natalia.Raykhman@CH2M.com
Subject: arsenic
 
The overall plan and approach for installing an arsenic treatment system, if needed, is
 generally satisfactory. However, Montrose should clarify how long a temporary arsenic
 system will take to install and how long any “hot” arsenic wells might be kept off-line
 during temporary treatment system procurement and installation. The proposed plan
 states that a temporary system can be delivered to the site within 1 to 3 days. However,
 connection to the treatment plant will take additional time to make piping changes, etc.
 Montrose needs to clarify the overall time required for the arsenic system delivery,
 connection and testing.
 
Our specific comments and recommendations pertaining to the arsenic pre-treatment plan,
 including the initial startup demonstration testing for the overall TGRS system are
 summarized below.
Page 2, Initial Demonstration Testing (part of construction scope): The first paragraph
 states that 20,000 gallons of groundwater will be pumped from the extraction wells for
 treatment on a batch basis. This implies that the batch of test water will contain
 proportional amounts of GW from each well to represent actual influent. Please clarify
 how this will be done to provide a representative composite batch test water.
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Montrose Responses to CH2M HILL Comments, Arsenic Pre-Treatment 
TGRS Construction, Montrose Superfund Site Page 1 of 3 
 
CH2M HILL General Comment 
 
The overall plan and approach for installing an arsenic treatment system, if needed, is generally 
satisfactory. However, Montrose should clarify how long a temporary arsenic system will take to install 
and how long any “hot” arsenic wells might be kept off-line during temporary treatment system 
procurement and installation. The proposed plan states that a temporary system can be delivered to the 
site within 1 to 3 days. However, connection to the treatment plant will take additional time to make 
piping changes, etc. Montrose needs to clarify the overall time required for the arsenic system delivery, 
connection and testing.  
 
Montrose Response 
 
The arsenic pre-treatment line is already equipped with valves to either direct groundwater flow to 
Influent Tanks 3710A/B or to an arsenic pre-treatment system.  The required connections for an arsenic 
pre-treatment system are already in place.  The arsenic media vessels are the longest lead item (of 1 to 3 
days), and therefore, the time required for delivery, connection, and testing of a temporary arsenic pre-
treatment system is still 1 to 3 days.  Montrose recently completed pilot testing of UBA-EW-3 in which 
groundwater was treated for arsenic using a Bayoxide® media vessel at a flow rate of approximately 15 
gpm.  Montrose already owns piping, fittings, and controls for arsenic pre-treatment that could be 
incorporated into the spare parts list for the TGRS system.  In that manner, with the exception of the 
media vessels, the supplies required for connection of an arsenic pre-treatment system would be stored on 
site for use as needed.   
 
CH2M HILL Specific Comment #1  



Page 2, Initial Demonstration Testing (part of construction scope): The first paragraph states that 
20,000 gallons of groundwater will be pumped from the extraction wells for treatment on a batch basis. 
This implies that the batch of test water will contain proportional amounts of GW from each well to 
represent actual influent. Please clarify how this will be done to provide a representative composite batch 
test water.  



Montrose Response #1 



Representative influent groundwater will be generated for the TGRS functional testing as follows: 



• Each extraction well, with the exception of MBFB-EW-1 (which will not be operated during 
functional testing), will be operated at its target rate for an identical length of time.  Operating all 
11 extraction wells for a period of 30 minutes will generate a volume of approximately 20,000 
gallons.   



• Initially, the volume of the extraction piping will need to be purged of the potable water used for 
pressure testing.  The volume of the TGRS extraction piping (one purge volume) is 
approximately 16,000 gallons.  The first 16,000 gallons of water purged from the extraction 
piping will be pumped into Influent Tank 3710B.  That water will be held and not used for 
functional testing. 



• The volume of the arsenic pre-treatment piping is approximately 250 gallons.  The first 250 
gallons of groundwater purged from the arsenic pre-treatment piping will also be pumped into 
Influent Tank 3710B and not used for functional testing.     



• The next 20,000 gallons of groundwater purged from the extraction and arsenic pre-treatment 
piping will be pumped into Influent Tank 3710A and will be used for functional testing.  The two 
influent tanks will be isolated from each other so there is no mixing of the water.  In order to 
purge the extraction piping and generate sufficient influent groundwater for construction 
functional testing, 10 of the extraction wells (excluding UBA-EW-3) will need to be pumped for 
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53 minutes each at their target rate to purge a combined 36,000 gallons.  Well UBA-EW-3 will 
need to be pumped for 47 minutes at its target rate to purge the arsenic pre-treatment piping and 
generate sufficient influent groundwater for construction functional testing.      



• A sample of the untreated influent groundwater will be collected and analyzed for dissolved 
constituents in accordance with the Remedial Wellfield and Treatment System Performance 
Evaluation Test Plan as indicated below.  The results of that sample will document that the 
influent groundwater was representative of the overall wellfield. 



o VOCs by EPA 8260B plus fuel oxygenates 
o SVOCs by EPA 8270C 
o pCBSA by EPA 314 modified 
o Pesticides by EPA 8081A 
o Metals by EPA 6010B/7470A 
o Arsenic by EPA 6020 
o General Minerals including at a minimum: 
 Anions by EPA 300.0 
 Alkalinity by EPA 310.1 
 Hardness by EPA 130.2 
 pH by EPA 9045D 



      



CH2M HILL Specific Comment #2 



Page 3, Startup and Testing, top paragraph: The text states that TGRS wells will be sampled and tested 
for arsenic during startup and testing. Using that data, Montrose states it will revise the flow weighted 
average arsenic concentration to confirm that an influent concentration greater than 10 ug/L is not 
expected. Montrose should notify EPA as soon as possible regarding any significant revisions to the flow 
weighted average arsenic concentration.  



The startup and testing plan and long-term operating plan presented relies on continuous operation of all 
extraction wells. This will provide dilution of higher arsenic concentrations to keep treatment plant 
influent below the 10 micrograms per liter (ug/L) threshold. However, periodic sampling and analysis 
(e.g. weekly/biweekly) may not adequately account for unexpected events such as power outages at one or 
more of these lower concentration wells. In this type of event, the treatment plant influent arsenic 
concentration could increase immediately before any sampling results detect such a problem.  



Recommendations: The arsenic pre-treatment plan should address the potential unplanned shutdown of 
low-arsenic concentration wells. Potential ways to deal with this type of unplanned event include the 
following, among others, for consideration by Montrose if not already addressed:  



• The plant automatically shuts down if total plant influent flow decreases by a specified 
percentage, indicating that one or more dilution wells is down.  



• The plant operator inputs the initial arsenic concentrations in each well into the treatment plant 
control system that calculates flow weighted influent arsenic concentration such that if a well 
goes down, the PLC program calculates the revised influent concentration and shuts down if the 
maximum allowable target arsenic concentration is approached. Periodically, the most recent 
well arsenic concentrations would have to be inputted into the PLC program by the operator.  



• The control system is programmed to only allow certain combinations of wells to operate, such 
that if required operating wells go down, the plant automatically shuts down.  
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Montrose Response #2 



The risk of exceeding 10 micrograms per liter (ug/L) dissolved arsenic in the influent groundwater is 
over-stated.  Only one of the 11 extraction wells planned for initial TGRS operations (UBA-EW-3) 
contains dissolved arsenic in excess of 10 ug/L.  This well was last sampled and tested for dissolved 
arsenic on October 31, 2014, and a concentration of 36 ug/L was reported.  The target flow rate for UBA-
EW-3 is only 15 gpm, and therefore, it would take substantially more than one or two extraction wells to 
shut off before the average influent concentration would rise to 10 ug/L.  The total influent groundwater 
flow would have to drop below approximately 100 gpm (an 86% reduction in groundwater flow) before 
the influent arsenic concentration would approach the 10 ug/L limit. 



Given the low risk described above, there is currently no need to incorporate PLC-based engineering 
controls to prevent exceedances of the dissolved arsenic concentration at the influent groundwater.  
Operator training and administrative controls will be sufficient to ensure that well UBA-EW-3 is not 
operated when the total treatment plant influent flow is less than 100 gpm.  The treatment plant is 
designed to operate at 700 gpm, and an operator will be responding to any treatment system alarms that 
result in influent flow significantly below the target 700 gpm rate.  If arsenic concentrations increase over 
time or it becomes necessary to operate well MBFB-EW-1, then PLC-based engineering controls such as 
those proposed by CH2M HILL could be considered.    



MBFB-EW-1 was found to contain up to 229 ug/L of dissolved arsenic and is not planned for initial 
TGRS operations.  Well UBA-EW-3 was pilot tested and found to effectively control chlorobenzene 
plume migration southeast of the Montrose property, and based on preliminary modeling results, 
operation of MBFB-EW-1 is not expected to be required to meet the groundwater remedial objectives.  
Therefore, MBFB-EW-1 will remain off pending future evaluation of groundwater remedy performance 
using the other 11 extraction wells.  Controls for this well will be locked out and tagged out at the site to 
prevent its use.       



 



 












Page 3, Startup and Testing, top paragraph: The text states that TGRS wells will be
 sampled and tested for arsenic during startup and testing. Using that data, Montrose states
 it will revise the flow weighted average arsenic concentration to confirm that an influent
 concentration greater than 10 ug/L is not expected. Montrose should notify EPA as soon as
 possible regarding any significant revisions to the flow weighted average arsenic
 concentration.
The startup and testing plan and long-term operating plan presented relies on continuous
 operation of all extraction wells. This will provide dilution of higher arsenic concentrations
 to keep treatment plant influent below the 10 micrograms per liter (ug/L) threshold.
 However, periodic sampling and analysis (e.g. weekly/biweekly) may not adequately
 account for unexpected events such as power outages at one or more of these lower
 concentration wells. In this type of event, the treatment plant influent arsenic
 concentration could increase immediately before any sampling results detect such a
 problem.
Recommendations: The arsenic pre-treatment plan should address the potential unplanned
 shutdown of low-arsenic concentration wells. Potential ways to deal with this type of
 unplanned event include the following, among others, for consideration by Montrose if not
 already addressed:


 The plant automatically shuts down if total plant influent flow decreases by a specified
 percentage, indicating that one or more dilution wells is down.


 The plant operator inputs the initial arsenic concentrations in each well into the treatment
 plant control system that calculates flow weighted influent arsenic concentration such that
 if a well goes down, the PLC program calculates the revised influent concentration and
 shuts down if the maximum allowable target arsenic concentration is approached.
 Periodically, the most recent well arsenic concentrations would have to be inputted into
 the PLC program by the operator.


 The control system is programmed to only allow certain combinations of wells to operate,
 such that if required operating wells go down, the plant automatically shuts down.
 
This type of unplanned event management should be addressed in the treatment system
 O&M Manual.
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 








From: Maier, Brent
To: yvette_martinez@boxer.senate.gov; Maurice Lyles (maurice_lyles@boxer.senate.gov); Hamilton Cloud (hamilton.cloud@mail.house.gov);


 sabiha_khan@feinstein.senate.gov
Cc: Yogi, David; Barton, Dana; Lyons, John; Sanchez, Yolanda; Wetmore, Cynthia; Mogharabi, Nahal; LEONIDO-JOHN, STEVEN; Keener, Bill
Subject: Montrose/Del Amo Conference Call with EPA Today at 3:30pm - Agenda and Materials
Date: Thursday, March 05, 2015 10:48:00 AM
Attachments: ACCESS AGREEMENT ENG_Del Amo_Montrose.pdf


Montrose-Del Amo Site Map 12_14.pdf
Montrose Del Amo_2-15.pdf
Montrose DNAPL PP 9_14 XCP.PDF
Agenda Montrose and Del Amo Superfund Sites Congressional Briefing_3-5-1....docx


Dear Colleagues:
 
In advance of our call with you today at 3:30pm, my Superfund Division colleagues have asked me to share the following
 materials and agenda with each of you. I received the following RSVPs:
 
Sabiha Khan, Field Representative, Office of U.S. Senator Dianne Feinstein
Yvette Martinez, Deputy State Director, Office of U.S. Senator Barbara Boxer
Maurice Lyles, Field Representative, Office of U.S. Senator Barbara Boxer
Hamilton Cloud, Special Projects Director, Office of Congresswoman Maxine Waters
 
Expected EPA Participants:


·         Brent Maier, Congressional Liaison, Office of Public Affairs
·         Dana Barton, Chief, Superfund California Cleanup Section
·         John Lyons, Associate Director, Superfund California Cleanup Branch
·         Cynthia Wetmore, Engineer, Superfund Technical Support Section
·         David Yogi, Chief, Superfund Community Involvement Section
·         Yolanda Sanchez, Community Involvement Coordinator, Superfund Community Involvement Section
·         Steven Leonido-John, Director, Los Angeles Field Office
·         Nahal Mogharabi, Press Officer, Los Angeles Field Office


I have set up a conference line for us to use for this discussion and am providing both the call-in number and access code to
 join the call.
 
Dial-In Number: (866) 299-3188 
 
Conference Code: 4159721596#
 
Leader PIN: 1015 (for use only by Brent Maier to initiate the call)
 
Links to EPA Websites for Montrose and Del Amo Superfund Sites:
 
http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/3dec8ba3252368428825742600743733/b7db9903773ec74188257007005e93ed 
 (Montrose)
 
http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/webdisplay/oid-c2a478a3bc8367768825660b007ee649?OpenDocument   (Del
 Amo)
 
Brent Maier
Congressional Liaison
U.S. Environmental Protection Agency, Region IX
75 Hawthorne St. (OPA-3)
San Francisco, CA 94105
Ph: 415.947.4256
 



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=E76E4ECAF6FA4583AEB45E02C8430E35-BMAIER

mailto:yvette_martinez@boxer.senate.gov

mailto:maurice_lyles@boxer.senate.gov

mailto:hamilton.cloud@mail.house.gov

mailto:sabiha_khan@feinstein.senate.gov

mailto:Yogi.David@epa.gov

mailto:Barton.Dana@epa.gov

mailto:Lyons.John@epa.gov

mailto:Sanchez.Yolanda@epa.gov

mailto:Wetmore.Cynthia@epa.gov

mailto:MOGHARABI.NAHAL@EPA.GOV

mailto:Leonido-John.Steven@epa.gov

mailto:Keener.Bill@epa.gov

http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/3dec8ba3252368428825742600743733/b7db9903773ec74188257007005e93ed

http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/webdisplay/oid-c2a478a3bc8367768825660b007ee649?OpenDocument
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Request for Indoor Air Sampling
The U.S. Environmental Protection Agency (EPA) is working to ad-
dress concerns raised by the community for the potential volatiliza-
tion (evaporation) of contaminants from groundwater moving into 
indoor air, a process called vapor intrusion. As a result of a series of 
meetings between EPA, the California Department of Toxic Sub-
stances Control (DTSC), the Del Amo Action Committee and com-
munity members, and their independent technical advisor, 
Dr. James Wells, we are moving forward to find 
out if vapor intrusion is occurring. 



We are requesting permission 
from residents in specific areas 
of the Harbor Gateway neigh-
borhood to collect indoor air 
samples in 2015. There is no 
cost to owners or tenants for 
this sampling. The sampling 
will be used to find out if there 
is a buildup in homes of the 
contaminant trichloroethylene 
(TCE) and other volatile organic 
compounds (VOCs), through 
vapor intrusion, from the Mon-
trose and Del Amo Superfund 
sites (Sites). 



U . S .  E N v I R O N M E N T A L  P R O T E C T I O N  A G E N C y 



For More Information about the 
Montrose and Del Amo Superfund Sites



Figure 1: Vapor intrusion is a 
process where vapors from under-
ground contamination migrate 
into the indoor air of overlying 
structures, such as homes or com-
mercial buildings. 



EPA Contact Information



Alejandro Díaz
EPA Community  
Involvement Coordinator
(415) 972-3242
diaz.alejandro@epa.gov



Yarissa Martínez
EPA Project Manager
(213) 244-1806
martinez.yarissa@epa.gov



EPA Websites



www.epa.gov/region09/montrose
www.epa.gov/region09/delamo



During the sampling, EPA 
will be hosting informal 
“office hours” at a mobile 
site located on the corner 
of 204th St. and Budlong 
Ave. EPA officials will be 
available to answer ques-
tions, make appointments to 
discuss sampling and collect 
access agreements.



Temporary EPA On-Site Office



Dates and times will be pub-
lished on the EPA Del Amo 
and Montrose websites.



James Wells, Ph.D., P.G.
TASC Technical Advisor
(805) 880-9300
jwells@everettassociates.net











How Does EPA Do Sampling?
Sampling usually requires two 30-minute home visits. During the first 
visit, EPA will explain how household products and everyday activities 
(like using your heater or opening windows) can affect indoor air qual-
ity. EPA will place 1-2 small air samplers in the breathing 
zone (3-6 feet above the floor) to collect the samples in the 
house. Other samplers may be placed in the crawl space 
beneath the home and in the outdoors. If the home does 
not have a crawl space, EPA may request specific per-
mission to drill a pencil-sized hole in the floor to take 
samples underneath the home. During the second visit, 
EPA picks up the samplers, and then sends them to an 
EPA-approved lab for analysis. In four to five weeks, 
EPA will contact the residents and/or landowners with 
the results, and discuss any potential follow-up steps.



VOCs and Vapor Intrusion
TCE, benzene, and monochlorobenzene are types of VOCs 
found at the Sites that can move as vapors from the groundwater 
through soil under certain conditions. These underground VOCs 
are a product of contamination from the Sites, as well as from the 
past activities of several companies that once operated in the area 
northwest of the Sites. Since the 1990s, the companies responsible 
for the pollution have worked to develop and construct a treat-
ment system to clean up and contain contaminated groundwater. 
As part of this effort, a groundwater treatment system (located on 
Normandie Avenue at West 204th St.) was built and is scheduled 
to be operational in 2015.



Why Are You Sampling Now?
If vapors move under a building, it is possible for them to pass 
through cracks and other openings in the foundation and enter 
the indoor air (see Figure 1). If this happens at high enough levels, 
it may create a health risk for those breathing indoor air. Recent 
scientific studies for TCE have led EPA to take more protective 
measures to test for and minimize the risk of vapor intrusion. 



Furthermore, EPA has learned vapor intrusion levels can vary 
throughout the year, and that the most accurate time to mea-
sure the greatest potential for VOC buildup is during the winter 
months. Based on these developments, EPA has decided to evalu-
ate homes in the Harbor Gateway community for vapor intrusion. 



As such, EPA is asking residents for permission to sample 
indoor air in homes in February 2015 to confirm that EPA’s 
new, lower standards for TCE and VOCs exposure are not 
being exceeded.



How Can I Sign Up?
EPA has prioritized two residential sampling areas for the vapor 
intrusion investigation. If you live outside the residential sampling 
areas and are interested in participating, please contact EPA. Out-
side these areas, EPA may sample as resources allow. 



Please check to see if you are within the project area on the map 
above. If so, please contact EPA representatives Yarissa or Ale-
jandro (contact information on opposite side) to schedule an ap-
pointment. Before EPA can take any samples, we need written 
permission from the property owner and the resident.



Figure 2: Sampling Areas
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What is DNAPL?
Dense Non-Aqueous Phase liquid is 
a technical way of describing pock-
ets of pure contaminants within 
soil and groundwater. 



Montrose Superfund Site
Los Angeles, California



U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y   $   R e g i o n  9   $   S a n  F r a n c i s c o ,  C A   $   S e p t e m b e r  2 0 1 4



EPA Requests Comments on  
Proposed DNAPL Cleanup Plan



1This Proposed Plan is being issued pursuant to CERCLA §117(a), 42 U.S.C. §9617(a), and the National Contingency Plan §300.430(f )(3), 40 C.F.R. §300.430(f )(3).



EPA



The United States Environmental Protection 
Agency (EPA) is seeking public comments 
on this Proposed Plan for cleanup of dense 
non-aqueous phase liquid (DNAPL) at 
the Montrose Superfund Site. The DNAPL 
operable unit (OU) is one of seven OUs at 
the Montrose Superfund Site. This Proposed 
Plan presents the remedial actions designed 



Public Comment Period 



September 8th – February 13th, 2015
The EPA is interested in hearing from the public, and will accept public comments 
from early September to late November. EPA invites you to a Community Meeting 
where you can hear a presentation discussing the Proposed Plan and offer your oral 
and written comments. EPA will consider these comments and respond to them 
when selecting a remedy. EPA will document the comments and responses in a sec-
tion of the final decision document, called the Record of Decision (ROD). There are 
several ways for the public to provide comments (written, oral, email or faxed com-
ments). This information is listed on page 15.



Public Comment Meeting
Saturday, November 8, 2014 



10 a.m. to 12:30 p.m.



Holiday Inn Torrance, 19800 Vermont Ave, Torrance, California 



to address DNAPL residing in soil and 
groundwater beneath the Montrose Superfund 
Site. These remedial actions will complement 
the groundwater cleanup action that was 
selected in 1999, because DNAPL acts as a 
source to groundwater contamination, and 
cleanup of this source will help ensure the 
groundwater remedy is successful. 



EPA, as the lead agency for this cleanup, has 
prepared this Proposed Plan in consultation 
with the support agency, California Depart-
ment of Toxic Substances Control (DTSC), 
and other stakeholders. 



This Proposed Plan summarizes key infor-
mation and results from EPA’s Remedial 
Investigation and Feasibility Study reports. 
The EPA’s preferred method for address-
ing the contaminants and an analysis of 
all cleanup alternatives are described in 
this Plan. Although EPA has identified a 
preferred alternative, EPA will not make 
a final decision until all the comments 
are considered. The public is encouraged 
to provide comments on any or all of the 
alternatives. For more detailed information, 
please see the Feasibility Study report, and 
other reports and documents within the ad-
ministrative record, available at the locations 
specified on the back page.



EPA’s primary objective for this Plan is to 
protect human health and the environ-
ment from contaminants found in DNAPL 
beneath the Montrose Superfund Site1.



Public  Comment Period Extended until Feb 13th, 2015











2 Montrose Superfund Site



Site Background
Montrose Chemical Corporation of California (Montrose) manu-
factured the technical grade of the pesticide dichlorodiphenyl-
trichloroethane (DDT) from 1947 until 1982 at a 13-acre plant 
located at 20201 Normandie Avenue, in Los Angeles, near the City 
of Torrance, California (see Figure 1). 



The plant was dismantled and demolished by 1983, and the plant 
property was graded and covered with an asphalt cap. In its 35 years 
of operation, the Montrose plant released hazardous substances into 
the surrounding environment, including surface soil, groundwater, 
stormwater drainage ditches, sanitary sewers, and ultimately the 
Pacific Ocean.



Contaminants used at the plant entered the ground within the 
former Montrose plant property (“Montrose Property”) through 
leaks from valves and clogged lines, and other elements of the DDT 
manufacturing process. Chlorobenzene, which is a colorless, flam-
mable liquid and a common solvent, was one of the most widely 
encountered contaminants resulting from the plant operation.



Soil beneath the Montrose Property is also contaminated with 
DDT, which is a crystalline solid and not soluble in water. DDT 
sticks to soil particles and does not mix and/or travel with ground-
water. Therefore, DDT by itself does not cause contamination of 



groundwater. However, DDT is soluble in chlorobenzene. At this 
site DDT dissolved in chlorobenzene, and formed a liquid mixture 
consisting of about 50 percent DDT and 50 percent chlorobenzene. 
This mixture is referred to as “Dense Non-Aqueous Phase Liquid,” 
or “DNAPL.” DNAPL contamination occurs in soil and groundwa-
ter beneath the Montrose Property. When DNAPL comes into con-
tact with groundwater, chlorobenzene dissolves from the DNAPL. 
At the Montrose Superfund Site, the chlorobenzene has formed a 
groundwater plume that extends more than 1.5 miles downstream 
of the Montrose Property. 



Figure 1. Former Montrose Plant Property



On- and Near-Property Soils OU: 
includes contamination in shallow soils 
and soil vapors that are present on and 
near the Montrose Property as a result of 
past activities there. For this OU, a hu-
man health risk assessment and feasibility 
study are currently being prepared.



Current Stormwater Pathway OU 
– Torrance Lateral to Consolidated 
Strip: includes locations where rainfall 
runoff may have carried contaminants 
from the Montrose Property. 



Dual Site Groundwater OU: addresses 
groundwater contamination from both 
the Montrose and Del Amo Superfund 
Sites. The selected remedy for this OU 
includes extraction and treatment of con-
taminated groundwater, and reinjection 
of treated water back into groundwater 
aquifers. Construction activities for the 
treatment system started in March 2013, 



and are expected to be completed by the end 
of 2014. Once operational, the system will 
extract up to 700 gallons of water per min-
ute, and inject cleaned treated water back 
into the ground. Because the DNAPL at the 
Montrose property is a source of groundwa-
ter contamination, the groundwater ROD 
requires removal of the DNAPL source to 
the extent practicable. 



DNAPL OU: addresses the DNAPL source 
at the Montrose Property and is the subject 
of this Proposed Plan. 



Historic Stormwater Pathway – Neigh-
borhood OU: includes the Kenwood 
Avenue neighborhood, where EPA com-
pleted removal actions in 2002 and 2008 to 
address Montrose-related contamination.



Palos Verdes Shelf OU: includes con-
tamination on the ocean floor off the Palos 
Verdes Peninsula.



Historic Stormwater Pathway – 
Royal Boulevard OU: includes por-
tions of eight industrial and residential 
properties along Torrance Boulevard and 
Royal Boulevard, where runoff from the 
Montrose Property transported contami-
nants into the storm drainage channel. 



Jones Chemicals OU: addresses con-
tamination at the JCI Jones Chemicals, 
Inc. (Jones) property, which is immedi-
ately adjacent to the Montrose Property. 
Jones manufactures, stores, repack-
ages, and distributes water treatment 
chemicals and other chemicals used by 
municipalities, the public, and industry. 
A variety of chlorinated solvents have 
been identified in the subsurface at the 
Jones property. A remedial investigation 
is currently underway.



Montrose Superfund Site Operable Units
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The Del Amo Superfund Site, which 
includes the former site of a 280-acre 
synthetic rubber manufacturing plant, is 
located east of the Montrose Superfund Site 
(see Figure 2). During operations, chemi-
cals such as benzene were released into soil 
and groundwater beneath the plant. The 
chlorobenzene plume from the Montrose 
Superfund Site is mixed with the benzene 
plume originating at the Del Amo Super-
fund Site. 



EPA listed the Montrose Site on the 
Superfund National Priorities List (NPL) 
in 1989. In order to organize the investiga-
tion and cleanup activities, EPA divided the 
Montrose Superfund Site into several parts, 
which are called “Operable Units” (OUs). 
The OU that addresses the DNAPL source, 
as well as adjacent OUs for soil and ground-
water at the Montrose Superfund Site, are 
briefly described on the opposite page. 



Figure 2 shows the main areas of the 
Montrose and Del Amo Superfund Sites. As 
mentioned above, the DNAPL remedy will 
complement the Groundwater remedy from 
both Sites by removing DNAPL that serves 
as a source of groundwater contamination. 



Site Characteristics
Current Land Use
The Montrose Property was regraded and 
capped with asphalt by Montrose in 1985. 
Within the property boundary, two large 
raised building pads and a total of six 
temporary soil and debris containment cells 
were constructed by EPA to temporarily 
store contaminated soils excavated from 
Kenwood Avenue (the Historic Stormwater 
Pathway-Neighborhood OU). In addi-
tion, Montrose is currently constructing 
the groundwater treatment facility for the 
Groundwater OU for both Sites at the 
Montrose Property. Extensive dust monitor-
ing is being performed during construc-
tion activities to ensure public health and 
construction worker safety. 



A 2004 study conducted by EPA concluded that the most likely reuse scenario for the Mon-
trose Property would be industrial land use. The adjacent properties are also zoned industrial 
and commercial. Land use south and southeast of the Montrose Property is mixed manufac-
turing, commercial, and residential.



Although the State of California designates all of the water-bearing units beneath the 
Montrose property as having potential potable beneficial use, there are currently no known 
municipal or private potable production wells in use within the area of DNAPL distribu-
tion and/or dissolved groundwater contamination at the Montrose Superfund Site. The 
nearest municipal supply wells are located more than 2 miles from the Montrose Property, 
and about 0.5 to 1 mile southeast from the furthest extent of groundwater contamination 
related to the Montrose and Del Amo Superfund Sites.



Figure 2. Main Areas of the Dual Site Groundwater Contamination
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Dual Site Groundwater Contamination
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4 Montrose Superfund Site



Site Contamination 
The remedial actions described in this Proposed Plan are focused on 
the DNAPL source. DNAPL has a density higher than water, so it 
sinks when put into water. As mentioned above, DNAPL at the Site 
consists of about 50 percent DDT and 50 percent chlorobenzene. 
Chlorobenzene is a volatile organic compound (VOC) that can 
volatilize (that is, can be emitted as gas) from solids or liquids into 
the atmosphere and cause vapor intrusion (VI). It is also soluble in 
water. In contact with groundwater, chlorobenzene dissolves from 
DNAPL and forms a plume of contaminated groundwater referred 
to as the “chlorobenzene plume.” This dissolved clorobenzene plume 
is being addressed by the Dual Site Groundwater remedy. The 
potential VI from the DNAPL source and dissolved chlorobenzene 
plume is being currently evaluated by EPA. 



DDT is not volatile and not soluble in water. Because it is not 
volatile, DDT does not pose a risk of VI. Also, as mentioned above, 
DDT sticks to soil particles and does not mix and/or travel with 
groundwater; therefore, the chlorobenzene plume includes little to 
no DDT.



Beneath the Montrose Property, DNAPL is found at depths ranging 
from 7 to 101.5 feet below ground surface (bgs). Depth to ground-
water in this area is about 40 to 60 feet bgs. DNAPL, therefore, 
occurs in both the unsaturated zone (soils above groundwater) and 
the saturated zone (soils at the groundwater level). Site soils, in both 
the unsaturated and saturated zones, are composed of discontinuous 
layers of silt, sand, and clays. 



Pools of DNAPL are perched on top of less-penetrable soils such 
as silt, and clay. Figure 3 is a diagram of typical vertical DNAPL 
distribution at a site like Montrose. 



The full extent of DNAPL at the Site occurs beneath (and within 
the horizontal boundaries of ) the Montrose Property, and well 
within the TI Waiver Zone established by EPA (see box above). 



The estimated lateral extent of DNAPL, known as the “entire treat-
ment area,” is about 160,000 square feet (ft2) (see Figure 5).



Mobile Vs. Residual DNAPL
DNAPL at the Montrose Property occurs in both “mobile” and 
“residual” forms. Mobile DNAPL is a continuous mass of DNAPL 
that can flow with groundwater and/or sink under gravitational 
forces. 



Residual DNAPL is trapped in the pore spaces of soil particles and 
cannot move laterally and/or vertically under natural conditions (see 
Figure 4).



Mobile DNAPL is present beneath the Montrose Property within a 
much smaller area of approximately 26,000 ft2. This area is known as 
the “focused treatment area” and was estimated based on the known 
occurrence of mobile DNAPL in wells in the source area and mea-
sured DNAPL concentrations above 53,000 milligrams per kilogram 
(mg/kg), which was determined to be a threshold, above which 
DNAPL was considered to be mobile. The area of mobile DNAPL is 
shown in Figure 5. 



The extent of mobile DNAPL may be further refined, if needed, 
during the remedial design and remedial action phases of work, with 
input from the State. 



What is a TI Waiver Zone?
The groundwater remedy includes long-term hydraulic 
containment of the DNAPL-contaminated area and a 
buffer around this area referred to as the “Technical Im-
practicability (TI) Waiver Zone.” The TI Waiver Zone was 
established because, as documented in the groundwa-
ter ROD, EPA determined that removal of all DNAPL was 
not practicable, given current technologies. This area will 
be evaluated for protection again in 2015.



Figure 3. Sample Diagram of Vertical DNAPL Distribution



Figure 4. Mobile vs. Residual DNAPL
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Summary of Risk and Basis for Action 
Based on the land and groundwater uses described above, the DNAPL at the Montrose 
Superfund Site does not currently pose an exposure risk to human or ecological receptors. 
However, DNAPL is the principal threat at the Montrose Superfund Site, because it con-
tinues to dissolve into the groundwater, and serves as a long-term source of chlorobenzene 
and, to a lesser degree, other contaminants to groundwater and soil vapor. 



The Groundwater remedy for both Sites is designed to hydraulically contain and remedi-
ate the dissolved plume coming from the DNAPL source, and also hydraulically contain 
the TI Waiver Zone that surrounds DNAPL. Residual DNAPL is trapped in pore spaces 
between soil particles within the TI Waiver Zone and cannot migrate in the subsurface 
outside this zone under natural conditions. However, mobile DNAPL that is present at the 
former Montrose Plant Property remains a threat to groundwater and soil vapor, because it 
is capable of continued vertical and/or lateral migration outside the TI Waiver Zone. This 
potential migration of mobile DNAPL may result in failure of the Groundwater remedy. 
Removing mobile DNAPL, therefore, is a critical component in preserving the groundwater 
resource and ensuring protection of human health and the environment. 



It is EPA’s current judgment that the Preferred Alternative identified in this Proposed Plan, 
or one of the other active measures considered in the Proposed Plan, is necessary to protect 
public health or the welfare of the environment from actual or threatened releases of haz-
ardous substances into the environment. The Preferred Alternative is focused on prevent-
ing uncontrolled migration and the spread of mobile DNAPL to ensure (1) protection of 
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Figure 5. Estimated Extent of Mobile DNAPL



Remediation 
Objectives
The remediation objectives for the 
DNAPL remedy are as follows:



Prevent human exposure to •	
DNAPL (via ingestion, inhala-
tion, or dermal contact) that 
would pose an unacceptable 
health risk to on or off property 
receptors under industrial land 
uses of the Montrose Property 
and adjacent properties.
To the extent practicable, •	
limit uncontrolled lateral and 
vertical migration of mobile 
DNAPL under industrial land 
use and hydraulic conditions in 
groundwater.
Increase the probability of •	
achieving and maintaining 
containment of dissolved-phase 
contamination to the extent 
practicable, as required by the 
existing groundwater ROD, for 
the time period that such con-
tainment remains necessary.
Reduce mobile DNAPL mass to •	
the extent practicable.
To the extent practicable, •	
reduce the potential for 
recontamination of aquifers 
that have been restored by the 
groundwater remedial actions, 
as required by the groundwater 
ROD, in the event containment 
should fail.
To the extent practicable, •	
reduce the dissolved-phase 
concentrations within the con-
tainment zone over time.



human health and the environment, and (2) 
the success of the groundwater remedy at 
the Montrose Superfund Site. 



The objectives, methods, and technologies 
that are planned to accomplish these goals 
are discussed next.











6 Montrose Superfund Site



Remediation 
Alternatives
Table 1 lists the alternatives and shows the 
technologies that were used to assemble 
each alternative. 



The primary technologies used to assemble 
active remediation alternatives are:



Institutional Controls•	
Soil Vapor Extraction (SVE)•	
Hydraulic Displacement•	
In-Situ Soil Heating, including:•	



Steam Injection −
Electrical Resistance Heating (ERH) −



An overview of these technologies is pro-
vided after Table 1, followed by detailed 
descriptions of the nine remediation alterna-
tives (Alternatives 1 through 6B).



ALTERNATIVE 1: No Action 
Superfund regulations require that the “no 
action” alternative be evaluated in order to 
establish a baseline for comparison. Under 
this alternative, EPA would take no action 
to reduce DNAPL mass or mobility or to 
comply with the remediation objectives, 
other than those actions required by the 
groundwater and soil remedies. 



ALTERNATIVE 2:  
Institutional Controls
Includes the following:



A land use covenant would be established •	
to prevent access to DNAPL-impacted 
soils and groundwater and to restrict 
future activities at the Montrose property 
for industrial use only. These land use 
and access restrictions would continue 
and be monitored as part of a formal site 
inspection and maintenance program. 
Institutional controls for DNAPL would 
be limited to DNAPL-impacted areas 
including the Montrose Property and 
potentially a small portion of the former 
aircraft manufacturing facility property to 
the north. 



Cost $0.2 million  
 (Net Present Value [NPV]) 



ALTERNATIVE 3: Soil Vapor Extraction
Includes the following:



Institutional Controls•	  (see Alternative 2).
Soil Vapor Extraction•	  (SVE) would be implemented to remove and treat VOCs at the 
site. SVE is a remedial technology for removing VOCs, such as chlorobenzene, from 
permeable unsaturated soils (zone above groundwater). VOCs occurring in the unsatu-
rated zone, stuck to soil grains or as a component of DNAPL, will vaporize into soil gas 
(air-filled pore spaces) and can be extracted using SVE. This remedy will not address the 
contamination in the saturated soils. For this alternative, 23 vapor extraction wells would 
be installed throughout the DNAPL-impacted unsaturated zone, and a vacuum would be 
applied to wells to induce soil vapor flow through permeable soil layers into these wells. 
The soil vapors would be extracted from the wells using a vacuum blower and treated 
prior to atmospheric discharge, using one of the following technologies:



Disposable granular activated carbon (GAC)/resin (similar to a home water purifying  −
pitcher)
Steam-regenerable GAC/resin −
Thermal oxidation with acid-gas scrubbing −



Duration 7 years
Cost $4.4 to $4.8 million NPV 



Capital Costs – $1.6 million
O&M Costs – $2.8- $3.2 million (depending on discount rates of 7%  
and 4%, respectively). 



Table 1. Remediation Alternatives 
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1. No Action



2. Institutional Controls X



3. Institutional Controls and Soil Vapor 
Extraction (Unsaturated Zone)



X X



4A. Hydraulic Displacement with Untreated 
Water Injection



X X X



4B. Hydraulic Displacement with Treated 
Water Injection



X X X



5A. Steam Injection, Focused Treatment 
Area



X X X



5B. Steam Injection, Entire Treatment Area X X X



6A. Electrical Resistance Heating, Focused 
Treatment Area*



X X X



6B. Electrical Resistance Heating, Entire 
Treatment Area



X X X



  EPA’s preferred alternative
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What is In-Situ Soil Heating? 
Heating the soil in order 
to volatilize (vaporize) the 
contamination, then capturing 
and treating the vapors in a soil 
vapor extraction system.



Vapors will be treated using 
vapor treatment options 
described in the SVE section.



At a Glance:
Removes large amount of •	
contamination
Requires large use of electricity•	
Handles contaminated vapors •	
above ground
Intrusive •	



What is Soil Vapor Extraction (SVE)?
Removes chemicals in the form of vapors by vacuuming vapors out of soil, and treating them  



by an air treatment technology onsite.  Final air emissions meet air pollution regulations. 



Vapor Treatment Options (Typical, not all options apply to this Plan)



At a Glance:
Used since the 1970’s •	
Best uses for removing •	
chemicals that evaporate 
easily (VOC’s)  
Cost effective  •	



Adsorption
Adsorbent material like carbon and 
polymer resin adsorbs contaminants.



Condensation
Vapors are cooled until contaminants 
become liquid and are removed.



Thermal Oxidation
High heat (1400-1800⁰F) is used to 
destroy vapor contaminants.



What is Hydraulic Displacement? 
Simultaneous extraction and injection of groundwater to mobilize DNAPL 
toward extraction wells. Extracted groundwater is separated from DNAPL 
and treated before reinjection (treatment is not included for Alternative 4a).



At a Glance:
Removes moderate amount of contamination•	
Moderately intrusive•	



What are Institutional Controls?
Legal and administrative controls applied to properties to minimize the potential for  



human exposure to contamination left on a property or to protect the remedy in place.



Land Use Covenant
Will prevent access to DNAPL-impacted soils and groundwater, and restrict future activities at the Montrose property for  
industrial use only. The effectiveness of the institutional controls will be monitored.



A Description of Potential Technologies
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ALTERNATIVE 4A: Hydraulic Displacement 
with Untreated Water Injection 
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE•	  (see Alternative 3).
Hydraulic Displacement (HD)•	  with untreated water injection 
would be implemented over a focused treatment area to remove 
mobile DNAPL. The HD system includes extraction and injec-
tion of groundwater at the same time to help control water flow 
and move DNAPL pools toward extraction wells. The HD system 
requires installation of extraction wells throughout the DNAPL-
impacted zone and simultaneous pumping of groundwater and 
DNAPL. The extracted DNAPL/groundwater would be separat-
ed. DNAPL would be disposed off-site and groundwater would 
be reinjected. The HD system would include 23 extraction wells 
and 46 injection wells positioned in a five-spot type pattern using 
50-foot well spacing, with four extraction wells surrounding one 
injection well. Injection wells would additionally be positioned 
around the perimeter of the treatment area to move mobile 
DNAPL inward, toward the recovery wells. Five additional 
containment wells will be located on the downgradient side of the 
DNAPL extent to hydraulically contain displaced groundwater. 
Dissolved-phase contaminants present in extracted groundwater 
would not be removed prior to reinjection. A combined ground-
water extraction and reinjection rate of approximately 150 gallons 
per minute (gpm) is expected to be achieved under this alterna-
tive. DNAPL accumulated in the extraction wells will be removed 
using low-flow pneumatic bladder pumps and combined with 
DNAPL recovered in groundwater from the gravity separator. 
Separated DNAPL would be transferred to the collection tank for 
offsite disposal; separated groundwater would be transferred for 
subsequent filtration and reinjection. 



Duration 8 years
Cost $11.0 to $12.2 million NPV 



Capital Costs – $5.2-$5.5 million,
O&M Costs – $5.8- $6.7 million (depending on dis-
count rates of 7% and 4%, respectively). 



ALTERNATIVE 4B: Hydraulic Displacement 
with Treated Water Injection
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE•	  (see Alternative 3).
HD with treated water injection•	  would be carried out over 
a focused treatment area similar to Alternative 4A, with the 
exception that groundwater would be treated before reinjection. 
After DNAPL separation, the extracted groundwater would be 
filtered and treated onsite using a combination of liquid-phase 
GAC to remove chlorobenzene and other VOCs by adsorption, 
and HiPOx advanced oxidation technology to destroy pCBSA 
(parachlorobenzene sulfonic acid) through oxidation processes. 
The effectiveness of these two technologies in treating the primary 
dissolved contaminants has been demonstrated by pilot testing. 



Duration 8 years
Cost $18.0 to $20.1 million NPV 



Capital Costs – $6.0 -$6.4 million,
O&M Costs – $12.0 - $13.7 million (depending on 
discount rates of 7% and 4%, respectively)



ALTERNATIVE 5A: Steam Injection,  
Focused Treatment Area 
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE •	 (see Alternative 3).
Steam injection over a focused treatment area•	  would be carried 
out to remove mobile DNAPL. Under this alternative, pressur-
ized steam is injected below the surface using a gas-fired steam 
generator to vaporize contaminants from DNAPL. The vacuum 
blowers will then be used to collect the vapors from the subsur-
face into SVE recovery wells. The steam can additionally displace 
or flush DNAPL toward recovery wells. The increased heat will 
also cause a decrease in the DNAPL viscosity and interfacial 
tension (that is, make it more liquid), thereby increasing the 
mobility of DNAPL. Steam injection and multiphase extraction 
wells (groundwater, DNAPL, and soil vapors) would be installed 
throughout the focused treatment area in either a five-spot or 
seven-spot pattern. Wells would be spaced approximately 42 feet 
apart in a five-spot pattern, with a total of 14 steam injection 
wells and 27 multiphase extraction wells. 
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EPA’s Preferred Alternative
To address the potential risk of downward DNAPL movement 
posed by a steam injection, a technology referred to as “hot floor” 
would be used. The hot floor technology involves heating the lay-
er beneath the known depth of DNAPL occurrence. This creates 
a heat barrier at the base of the DNAPL treatment zone, which 
helps prevent vertical movement of DNAPL. Steam and heated 
soil vapors would be pulled from below the surface and treated 
onsite using steam-regenerable carbon/resin. Extracted ground-
water would be treated by a combination of GAC to remove 
chlorobenzene and other VOCs, and HiPOx to destroy pCBSA 
through a chemical oxidation process. Treated groundwater will 
be piped to the treatment system for Dual Site Groundwater for 
subsequent reinjection. 



Duration 4 to 7 years
Cost $ 22.3 million to $ 32.4 million NPV 



Capital Costs – $12.0 - $12.7 million,
O&M Costs – $10.3 - $19.7 million (depending on 
discount rates of 4% and 7% and assumptions related to 
the energy demand).



ALTERNATIVE 5B: Steam Injection,  
Entire Treatment Area
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE •	 (see Alternative 3).
Steam injection over the entire treatment area•	  (160,000 ft2) 
would be implemented in the same manner as described for the 
focused treatment area (Alternative 5A), except that the target 
treatment volume would be considerably larger. This alternative 
would treat areas containing both mobile and residual DNAPL. 
Because the proposed steam treatment area is large and the 
volume of contamination is significantly greater than for Alterna-
tive 5A, a pilot test would be run in advance of full-scale steam 
injection to confirm design details required to install and operate 
a full-scale system. Steam injection and multiphase (groundwater 
and soil vapors) extraction wells would be installed throughout 
the entire DNAPL-impacted area using the same well pattern 
and spacing indicated for the focused treatment area. Assuming 
a five-spot pattern with 42-foot well spacing, a total of 61 steam 
injection and 53 multiphase extraction wells would be required. 
A “hot floor” also would be implemented for this alternative. 



Duration 7 to 9 years
Cost $ 50.8 million to $ 84.0 million NPV 



Capital Costs – $23.5 - $26.1 million,
O&M Costs – $27.3 - $57.9 million (depending on 
discount rates of 4% and 7% and assumptions related to 
the energy demand). 



ALTERNATIVE 6A: Electrical Resistance 
Heating, Focused Treatment Area
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE•	  (see Alternative 3).
Electrical Resistance Heating (ERH)•	  over a focused treat-
ment area would be implemented for vaporizing DNAPL. 
This would be done by installing electrodes throughout the 
treatment zone and transmitting an electric current between 
them to heat the soil by electrical resistance. The ERH process 
would remove chlorobenzene from the DNAPL by vapor-
izing it. The vapors generated by this process would then be 
recovered by SVE wells for above-ground vapor treatment. 
The DDT component of DNAPL will then precipitate out 
of DNAPL and will remain immobile and adsorbed to soil 
particles at depths exceeding 40 to 60 feet bgs. As discussed 
above, DDT is not soluble in water and will “stick” to soils 
deep below the surface and will therefore be immobilized. 
Therefore, DDT does not pose a risk to groundwater resources 
and/or human health and the environment. A total of 102 
ERH electrodes for heating the subsurface and 66 multiphase 
extraction wells for removing DNAPL vapors and contami-
nated groundwater would be required for this alternative. Each 
location will include multiple electrode segments stacked in 
a common hole to allow heating at the bottom of the treat-
ment zone, and then gradually heating upper intervals. This 
“bottom up” heating approach is similar to conditions in the 
“hot floor” methodology integrated into the steam injection 
alternatives; creating a heated soil barrier at the bottom of the 
DNAPL treatment zone to prevent DNAPL from moving into 
deeper zones. Heated soil vapors would be extracted from the 
multiphase extraction wells for onsite treatment using a regen-
erable carbon/resin system. Groundwater extracted from the 
multiphase extraction wells would be treated by a combina-
tion of GAC to remove chlorobenzene and other VOCs, and 
HiPOx to destroy pCBSA by oxidation. Treated groundwater 
would be transferred to the treatment system for the Dual Site 
Groundwater for reinjection. (A sample diagram of the ERH 
system is provided in Figure 7 on page 16). 



Duration 4 to 7 years 
Cost $ 18.6 million to $ 25.0 million NPV 



Capital Costs – $10.2 - $10.8 million,
O&M Costs – $8.4 - $14.2 million (depending on 
discount rates of 4% and 7% and assumptions related 
to the energy demand).
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ALTERNATIVE 6B: Electrical Resistance Heating, 
Entire Treatment Area 
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE•	  (see Alternative 3).
ERH over the entire treatment area•	  of 160,000 ft2 would be imple-
mented to vaporize DNAPL in the same manner as described for the 
focused treatment area (Alternative 6A), except that the target treat-
ment volume would be considerably larger. This alternative would 
treat areas containing both mobile and residual DNAPL. Because 
the proposed thermal treatment area and volume are significant, a 
pilot test would be implemented in advance of full-scale ERH to 
confirm design parameters and assumptions. A total of 456 ERH 
electrodes and 203 multiphase extraction wells would be installed for 
thermal treatment of the entire DNAPL-impacted area. 



Duration 7 to 9 years 
Cost $46.2 million to $69.5 million NPV 



Capital Costs – $24.7 - $27.3 million,
O&M Costs – $21.5 - $42.2 million (depending on dis-
count rates of 4% and 7% and assumptions related to the 
energy demand).



Nine Criteria Evaluation
The nine criteria used in EPA’s evaluation process are presented in 
Figure 6. A comparison of the active remediation alternatives (4A, 4B, 
5A, 5B, 6A, and 6B) is provided in Table 2. All active remedial alterna-
tives are also compared to Alternative 1 (No Action) as required by the 
Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) law. Alternatives 2 and 3 are not included in this 
evaluation because they do not include reduction of mobile DNAPL in 
the saturated zone and, therefore, do not meet the required threshold 
criteria for protection of human health and the environment. 



Overall Protection of Human Health and  
the Environment
Alternative 1 (No Action) is not protective of human health and the 
environment. All six active alternatives listed in Table 2 (4A through 
6B) will be protective of human health and the environment. 



Figure 6. EPA’s Nine Criteria Evaluation Process DNAPL area on the Former Montrose Property
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standards. However, Alternative 4A entails the reinjection of un-
treated groundwater, and will not meet State and Federal maximum 
contaminant levels for water, which are the ARARs for reinjection, 
as described in the 1999 ROD requirement. The other five alterna-
tives (4B, 5A, 5B, 6A, and 6B) comply with all ARARs. 



Long-Term Effectiveness and Permanence
The long-term effectiveness of the candidate alternatives is deter-
mined by their ability to reduce mobile DNAPL mass, ensure that 
mobile DNAPL does not migrate laterally and vertically outside 
the TI Waiver Zone, and increase the certainty of the success of the 
groundwater remedy. Alternative 1 (No Action) is not an effective 
remedy, in the short term or the long term, and therefore does not 
comply with this criterion. The long-term effectiveness of thermal 
alternatives (5A, 5B, 6A, and 6B) is greater than that for the HD 
alternatives (4A and 4B), because the thermal alternatives are more 
effective in removing mobile DNAPL. 



Thermal treatment is the most appropriate and aggressive approach 
for DNAPL removal beneath the Montrose Property, because the 
effectiveness of thermal treatment does not depend on soil charac-
teristics and/or distribution of DNAPL below the surface. Thermal 
treatment can reach DNAPL that occurs in coarse-grained soils 
such as sand, as well as in fine-grained soils such as silts and clays. 
In comparison, the effectiveness of HD is severely impacted by 
the low-permeability layers of silt and clay beneath the Montrose 
property. HD can only reach DNAPL in the most permeable sandy 
layers, but will likely fail to reach it in less-permeable silts and clays. 



Therefore, HD is far less effective in conditions like those beneath 
the Montrose property, where DNAPL lies in various/diverse soil 
types, including fine-grained silts and clays, and so are ranked “par-
tially effective” (see Table 2). 



While more aggressive thermal Alternatives 5B and 6B would 
remove the greatest mobile and residual DNAPL mass, even these 
alternatives cannot remove all DNAPL and/or sufficient DNAPL 
mass to meaningfully reduce the time required for long-term 
hydraulic containment that will be performed as part of the OU-3 
Groundwater remedy. Therefore, treatment of the entire area by 
thermal alternatives (5B and 6B) offers little advantage over the fo-
cused treatment area alternatives (5A and 6A) in terms of the long-
term effectiveness and permanence. Because mobile DNAPL occurs 
within the focused treatment area, Alternatives 5B and 6B are simi-
lar to focused treatment area alternatives 5A and 6A with regard to 
their ability to reduce the mobile DNAPL mass, limit uncontrolled 
migration of DNAPL, and reduce the possibility of recontamination 
of the groundwater areas outside the TI Waiver Zone. 



Therefore, all four thermal alternatives (5A, 5B, 6A, and 6B) are 
ranked “effective” (see Table 2).



Alternatives 4A and 4B protect the environment by removing 
mobile DNAPL mass from the saturated zone by HD, thereby 
reducing the risk of mobile DNAPL migration either laterally or 
downward. Although Alternatives 4A and 4B will not likely be 
able to remove all mobile DNAPL, the mobility of the remaining 
DNAPL will be reduced and less likely to pose a significant threat 
to the environment or a risk of uncontrolled migration under nor-
mal hydrologic conditions. 



Alternatives 5A and 6A protect the environment by removing most 
or all mobile DNAPL and some residual DNAPL mass from the 
saturated zone by thermal treatment. Alternatives 5B and 6B will 
remove all mobile and most residual DNAPL. Thermal alternatives 
(5A through 6B) are more protective of human health and the envi-
ronment because they would remove all mobile DNAPL, and some 
or most of the residual DNAPL from the subsurface. However, each 
of the candidate alternatives can potentially cause adverse migra-
tion of DNAPL during the remedy implementation. The risk of 
adverse migration is slightly higher under thermal alternatives than 
under HD alternatives, but the risks for adverse DNAPL migration 
could be managed and effectively mitigated by using a “hot floor” 
approach for steam injection alternatives, and “bottom up” heating 
for the ERH alternatives. 



Based on the above, all six alternatives were ranked to be equally 
protective of human health and the environment (see Table 2). 



Compliance with ARARs 
Alternative 1 (No Action) does not comply with ARARs. All six 
active alternatives listed in Table 2 (4A through 6B) include SVE 
with ex-situ vapor treatment, which will comply with air emission 
ARARs including the Clean Air Act and South Coast Air Quality 
Management District (SCAQMD) Regulations IV, X, XI, XIII, 
and XIV. 



These alternatives will also comply with wastewater discharge 
ARARs under Code of Federal Regulations Title 40 Section 122 
(40 CFR 122) and California Code of Regulations (CCR) Title 23 
Chapter 9, which regulate discharge of treated groundwater to the 
storm water system under a Waste Discharge Requirements/NPDES 
permit. Construction activities would also meet the substantive 
storm water protection requirements of State Water Resources Con-
trol Board General Order 2009-009-DWQ. 



Temporary on-Site accumulation of DNAPL would be required for 
alternatives 4A through 6B. The DNAPL is expected to be a haz-
ardous waste and would be managed according to the substantive 
requirements of 22 CCR 66262-268 for hazardous waste manage-
ment and disposal. The aboveground collection tank for DNAPL 
will comply with the hazardous waste storage regulations under 22 
CCR 66262-66265, including the tank design requirements. 



Alternatives 4B through 6B include treatment of the dissolved-phase 
concentrations in groundwater prior to re-injection and would also 
comply with the 1999 Groundwater ROD in-situ groundwater 
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Reduction of Toxicity, Mobility, and/or 
Volume of Hazardous Constituents  
through Treatment
Alternative 1 (No Action) does not comply with this criterion, 
because it does not reduce the toxicity, volume, and mobility of the 
DNAPL. All active alternatives reduce the toxicity, volume, and 
mobility of the DNAPL through treatment (see Table 2). However, 
HD alternatives (4A and 4B) would remove less chlorobenzene 
mass and would be less effective in reducing DNAPL volume in the 
saturated zone compared to the thermal alternatives. Alternatives 5A 
and 6A are expected to remove mobile and some residual DNAPL, 
so that only immobile DNAPL present below residual saturations 
(i.e., DNAPL that is trapped in pore spaces between soil particles 
as shown in Figure 4) remains below the surface. Since Alternatives 
5B and 6B treat larger volumes, these alternatives would remove 
the greatest volume of mobile and residual DNAPL from below the 
surface, and achieve the greatest volume reduction. 



However, although the potential reduction in DNAPL volume from 
these entire-treatment-area thermal alternatives is the largest, it is 
not significantly greater than the potential volume reduction of mo-
bile DNAPL under the focused-treatment-area alternatives (5A and 
6A). ). This is because most of the DNAPL (including all known 
mobile DNAPL) occurs within the focused treatment area. As a re-
sult, the entire-treatment-area alternatives would likely remove only 
a slightly greater volume of residual DNAPL from the area outside 
the focused treatment area. Additionally, the entire-treatment-area 
alternatives do not eliminate more mobile DNAPL, when compared 
to Alternatives 5A and 6A, because all known mobile DNAPL is 
within the focused treatment area. As a result, all thermal treatment 
alternatives (5A, 5B, 6A, and 6B) are ranked similarly “effective” 
(see Table 2). 



Short-Term Effectiveness
As noted above, Alternative 1 (No Action) is not effective and 
therefore does not comply with this criterion. All active alternatives 
(4A, 4B, 5A, 5B, 6A, and 6B) would be “effective” in protecting 
human health and the environment in the short-term (Table 2). 
As discussed above, each of these alternatives can potentially cause 
some unfavorable migration of DNAPL during implementation. 
The risk of unfavorable migration is slightly higher under thermal 
alternatives than HD alternatives, although these risks could be 
managed and effectively mitigated using a “hot floor” approach for 
steam injection alternatives, and “bottom up” heating for the ERH 
alternatives. 



Thermal alternatives for the entire treatment area (Alternatives 
5B and 6B) would also require a large amount of infrastructure 
for subsurface heating, contaminant recovery, and treatment of 
extracted fluids, which increases the potential for upset conditions 
or fugitive emissions to occur in the short-term. While fugitive 
emissions will be mitigated and likely contained by the SVE, this 
would pose increased short-term risks to adjacent property owners, 



including commercial buildings north of the Montrose Property, 
and a chlorine gas plant at Jones. In addition, Alternatives 5B and 
6B have the largest carbon footprints of the remedial alternatives 
and would consume a significant amount of electricity and natural 
gas. Based on the above, Alternatives 5B and 6B were ranked lower 
for short-term effectiveness.



Implementability
Alternative 1 (No Action) is not implementable because it does not 
meet ARARs and other criteria and therefore does not comply with 
this criterion. In light of the ARAR waiver required for Alternative 
4A, there is also a significant uncertainty regarding both acceptance 
and implementation of this alternative based on the administra-
tive challenges, which must be mutually resolved among project 
stakeholders. Based on preliminary feedback from the California 
Regional Water Quality Control Board (RWQCB), which indicated 
that injection of untreated water is not acceptable, Alternative 4A is 
ranked as “not implementable” (see Table 2). 



Alternative 4B is ranked “implementable.” The implementability of 
HD has already been demonstrated through field pilot testing, and 
the technologies proposed for treating extracted groundwater under 
Alternative 4B have a proven record of success. Furthermore, the ef-
ficacy of water treatment operations proposed for Alternative 4B has 
been demonstrated specifically for groundwater extracted from wells 
at the Montrose Superfund Site. 



Alternative 5A is ranked lower under this criterion than Alterna-
tive 6A, because effective capture of DNAPL vapors during steam 
injection is more difficult to implement than for ERH. This is be-
cause contaminated steam can escape to surface through previously 
drilled borings or wells. The ability to effectively capture DNAPL 
vapors is especially important given the proximity of commercial 
warehouse buildings located north of the Montrose property, 
and an active chlorine gas plant located at Jones. Because of this 
factor and the small number (2) of available commercial provid-
ers capable of providing steam injection services, it is considered 
“moderately implementable.” 



2011 EPA booth at the Del Amo Street Fair
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Table 2. Comparative Analysis of Active Remediation Alternatives



National 
Contingency Plan 
(NCP) Criterion



1 
No 
Action



4A 
Hydraulic 
Displacement 
with Untreated 
Water Injection



4B 
Hydraulic 
Displacement 
with Treated 
Water Injection



5A 
Steam 
Injection, 
Focused 
Treatment Area



5B 
Steam 
Injection, 
Entire 
Treatment Area



6A 
ERH, Focused 
Treatment 
Area (Preferred 
Alternative) 



6B 
ERH, Entire 
Treatment Area



Protective 
of Human 
Health and the 
Environment



Protective Protective Protective Protective Protective Protective



Compliance with 
ARARs



Injection of 
untreated water 
does not meet 
ARARs



Meets ARARs Meets ARARs Meets ARARs Meets ARARs Meets ARARs



Long-Term 
Effectiveness



Partially 
effective in 
removing 
mobile DNAPL



Partially 
effective in 
removing 
mobile DNAPL



Effective Effective Effective Effective



Reduction of 
Toxicity, Mobility, 
and Volume



Removes less 
chlorobenzene 
mass and would 
be less effective 
in reducing 
DNAPL volume



Removes less 
chlorobenzene 
mass and would 
be less effective 
in reducing 
DNAPL volume



Effective Effective Effective Effective



Short-Term 
Effectiveness



Effective Effective Effective – 
has slightly 
higher risk of 
unfavorable 
DNAPL 
migration, but 
it could be 
managed using 
a “hot floor” 



Partially 
Effective – has 
higher risk of 
unfavorable 
DNAPL 
migration, and 
large carbon 
footprint



Effective – 
has slightly 
higher risk of 
unfavorable 
DNAPL 
migration, but 
it could be 
managed using 
“bottom up” 
heating 



Partially 
Effective – has 
higher risk of 
unfavorable 
DNAPL 
migration, and 
large carbon 
footprint



Implementability



Not 
Implementable



Injection of 
untreated water 
does not meet 
ARARs



Implementable Moderately 
Implementable 
– requires 
complex 
infrastructure 
and specialized 
technology 
vendors



Moderately 
Implementable 
– large scale, 
requires 
complex 
infrastructure 
and specialized 
technology 
vendors



Implementable Moderately 
Implementable 
– large scale, 
requires 
complex 
infrastructure 
and specialized 
technology 
vendors



Cost 
($ million NPV)



$0 $11.0-$12.2 $18.0-$20.1 $22.3-$32.4 $50.8-$84.0 $18.6 - $25.0 $46.2-$69.5



Capital Cost $0 $5.2- $5.5 $6.0-$6.4 $12.0-$12.7 $23.5-$26.1 $10.2-$10.8 $24.7-$27.3



O&M Cost $0 $5.8-$6.7 $12.0-$13.7 $10.3-$19.7 $27.3-$57.9 $8.4-$14.2 $21.5-$42.2



State Acceptance DTSC concurs with EPA’s preferred alternative



Public Acceptance Community acceptance of the preferred alternative will be evaluated after the public comment period



Relative Ranking  = Meets Criterion                    =Partially meets criterion                    = Does not meet criterion
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Alternative 6A proposes the use of ERH, which is more frequently used than steam injec-
tion; thus, a broader range of experience and knowledge exists with this heating method. In 
addition, the risks of fugitive emissions are lower under this alternative. ERH is also easier 
to implement because a source of electrical power (two substations) is located adjacent to 
the Montrose Property, and steam boilers are not required for this technology. Therefore, 
this alternative is ranked “implementable.” 



Alternatives 5B and 6B, if implemented, would be some of the largest and most com-
plex thermal remedies ever conducted. A significant amount of infrastructure would be 
required for these entire-treatment-area thermal alternatives, increasing the difficulty of 
implementing the project. In addition, these alternatives pose higher risks of uncontrolled 
DNAPL migration and fugitive emissions, which need to be controlled due to the proxim-
ity of commercial buildings. Because of the installation challenges associated with the 
increased scale and size of the remedy, Alternatives 5B and 6B are ranked to be “moder-
ately implementable.”



Cost
There is no cost associated with Alternative 1 (No Action). Of the active alternatives 
considered, Alternative 4A has the lowest cost ($11.0 to $12.2 million NPV). Alternatives 
4B, 5A, and 6A all have similar costs to remove DNAPL mass over the focused treatment 
area. Alternative 4B includes treatment of groundwater prior to reinjection, which increases 
the cost of this remedy ($18.0 to $20.1 million NPV) relative to that of 4A, but does not 
offer the additional mass removal advantages of the thermal alternatives. Alternative 6A, 
ERH over a focused treatment area ($18.6 to $25.0 million NPV), is less costly than the 
equivalent steam injection Alternative 5A ($22.3 to $32.4 million NPV). However, both 
alternatives offer generally similar performance with regard to removal of mobile and some 
residual DNAPL. 



Alternatives 5B and 6B are the highest cost remediation alternatives, with costs ranging 
from $46.2 to $84.0 million NPV. However, as discussed above, treating a significantly 
larger area as proposed by these alternatives will not likely remove more mobile DNAPL 
compared to Alternatives 5A and 6A, because all known mobile DNAPL occurs within the 
focused treatment area. 



State Acceptance
DTSC has indicated that it is in general agreement with the proposed remedy. 



Community Acceptance
Community acceptance of the preferred 
alternative will be evaluated after the public 
comment period. 



Preferred  
Alternative – 6A
EPA’s Preferred Alternative to address 
DNAPL at the Montrose Superfund Site is 
Alternative 6A–ERH, Focused Treatment 
Area. EPA believes that this alternative pres-
ents the most reasonable and cost-effective 
approach for removal of mobile DNAPL at 
the Montrose Superfund site. This alterna-
tive includes:



A land use covenant.•	
SVE in the DNAPL-impacted unsatu-•	
rated zone.
ERH in the focused treatment area of •	
approximately 26,000 ft2 in the saturated 
zone. 



The proposed diagrams of this alternative 
are shown in Figures 7 and 8.



Duration. The projected duration of the 
preferred remediation alternative is expected 
to be 4 years.



Cost. The estimated cost of the preferred 
alternative ranges from $18.6 – $25.0 
million. Based on the comparative analysis 
of the remediation alternatives, this cost is 
considered moderate, and is comparable to 
the cost of Alternatives 4B and 5A. 



Effectiveness. ERH is the most appropri-
ate and aggressive approach for DNAPL 
removal beneath the Montrose property, 
because thermal heating can reach DNAPL 
trapped in coarse-grained (sand) as well as 
finegrained (silt or clay) subsurface soils. Re-
gardless of the types of soils where DNAPL 
occurs and/or levels of saturation, ERH will 
effectively treat the mobile DNAPL within 
its zone of heating. 



Based on the evaluation of cleanup alterna-
tives, Alternative 6A meets all threshold 
and balancing criteria. This alternative 
appears to be more cost-effective and easier 
to implement than steam injection thermal 
alternatives. In addition, the risks of un-
controlled DNAPL migration and fugitive 



Figure 7. Diagram of the Conceptual ERH Remedial System
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emissions are lower for ERH than steam 
injection alternatives. This issue is especially 
important as EPA is seeking to minimize the 
potential for contaminants moving off-site, 
toward commercial warehouse buildings 
north of the Montrose property (at the for-
mer Boeing Realty Corporation property), 
and an active chlorine gas plant along the 
southern property boundary at Jones.



Alternative 6B, ERH treatment of the entire 
treatment area, was ranked lower because 
it is more difficult to implement due to the 
larger treatment volume, and because of the 
considerably higher cost of this alternative 
compared to Alternative 6A. Furthermore, 
the effectiveness of Alternatives 5B and 
6B, which propose thermal treatment of 
the entire treatment area, is expected to be similar to that of Alternative 6A with regard to 
removal of mobile DNAPL. Based on the above, Alternative 6A best meets the criteria set 
forth in the Superfund regulations, which can be found in the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP) at 40 CFR §300.430(f )(2).



Conclusion
Based on the information available at this time, EPA believes the Preferred Alternative 
(Alternative 6A) for the DNAPL OU meets the threshold criteria and provides the best bal-
ance of tradeoffs among the other alternatives with respect to the balancing and modifying 
criteria. EPA expects that, in accordance with CERCLA §121(b), the Preferred Alternative 



would satisfy the following requirements: 
protect human health and the environment, 
comply with ARARs, be cost-effective, and 
utilize the most appropriate, aggressive, and 
superior treatment technologies to the maxi-
mum extent practicable. Because it would 
treat the source materials constituting prin-
cipal threats, the remedy also would meet 
the statutory preference for the selection of a 
remedy that involves treatment as a princi-
pal element. A comprehensive performance 
monitoring plan for the DNAPL remedy 
will ensure that the remedy meets the per-
formance goals and objectives.



Community 
Participation
EPA is committed to involving the public in 
the decision making process for the cleanup 
activities. Its Community Involvement 
Program focuses on providing informa-
tion to the community about site activi-
ties, answering the community’s questions 
about the cleanup effort, and incorporating 
community issues and concerns into agency 
decisions, especially when a cleanup remedy 
is proposed. 



Figure 8. ERH in the Focused Treatment Area
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As the lead agency, EPA requests public comments on its Proposed Plan to 
address DNAPL at the Montrose Superfund Site. All public comments will be 
considered, and may modify or change EPA’s decision. The comment period is 
from September 8th, 2014, through February 13th, 2015. There are several ways 
to provide comments:



Postmarked Mail Received  
no later than Feb. 13, 2015
U.S. Environmental Protection Agency
ATTN: Yarissa Martinez
600 Wilshire Blvd., Suite 1460
Los Angeles, CA 90017



To learn more about the Montrose 
Superfund Site, you will find an 
extensive amount of information 
at EPA’s Information Repositories 
(see last page). One convenient 
place to find select site documents 
is to go to EPA’s Web site at:  
www.epa.gov/region9/montrose.



Fax
Fax: (213) 244-1850
ATTN: Yarissa Martinez



E-mail
Martinez.Yarissa@epa.gov



In Person at the EPA Public Meeting











EPA Requests Comments on Proposed  
DNAPL Cleanup Plan



Montrose Superfund Site
Los Angeles, CaliforniaEPA



Public Comment Meeting
Saturday, November 8, 2014, 10 a.m. to 12:30 p.m.



Holiday Inn Torrance, 19800 South Vermont Avenue, Torrance, California 



Information Repositories
Pertinent documents related to the Montrose Superfund Site can be found at the locations below.



Katy Geissert Civic Center Library
3301 Torrance Boulevard
Telephone: (310) 618-5959
CDs available for check-out.



Carson Public Library 
151 East Carson Street 
Telephone: (310) 830-0901
CDs available for check-out and  
key documents available in paper copy.



EPA Superfund Records Center
95 Hawthorne Street
San Francisco, CA 94105
Telephone: (415) 536-2000



Public  Comment Period 
Sep 8, 2014 –  Feb 13, 2015
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Technical Assistance Services for Communities (TASC)
TASC is a national program that provides independent technical assistance to communities. A hydrogeologist 
has been hired to help community members express their technical concerns to EPA staff. Please contact 
Miranda Maupin mmaupin@skeo.com to learn more or attend the TASC sponsored workshop for this DNAPL 
Proposed Plan during the public comment period (meeting to be determined).



EPA DNAPL Workshop
EPA will host a public workshop to discuss contaminants and potential health impacts,  



technologies and help understand DNAPL at the Site.



Monday, October 27, 2014, 6:30 p.m. to 8:30 p.m.



Holiday Inn Torrance, 19800 South Vermont Avenue, Torrance, California
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Montrose and Del Amo Superfund Sites Congressional Briefing


U.S. EPA Region 9


March 5, 2015





Conference Call #:  1-866-299-3188


Conference Code:  415 972 1596 #





EPA Participants:


· Brent Maier, Congressional Liaison, Office of Public Affairs


· Dana Barton, Chief, Superfund California Cleanup Section


· John Lyons, Associate Director, Superfund California Cleanup Branch


· Cynthia Wetmore, Engineer, Superfund Technical Support Section


· David Yogi, Chief, Superfund Community Involvement Section


· [bookmark: _GoBack]Yolanda Sanchez, Community Involvement Coordinator, Superfund Community Involvement Section


· Steven Leonido-John, Director, Los Angeles Field Office





Agenda:


3:30:  Welcome and Introductions (Dana Barton, US EPA)


3:35:  General Site Overview (Dana Barton, US EPA)


3:40:  Overview of Vapor Intrusion Effort (David Yogi, US EPA)


3:55:  Overview of Groundwater Treatment System/pCBSA (Cynthia Wetmore, US EPA)


4:10:  Overview of DNAPL Proposed Plan (Dana Barton, US EPA)


4:25:  Questions


4:30:  Closing 







